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(57) Abstract 



This invention is directed to compounds of formula (I), and the pharmaceutically-acceptable salts thereof, where the substituents are 
as denned in the Specification, which are growth hormone secretogogues a nd which increase the level of endogenous growth hormone. 
The compounds of this invention are useful for the treatment ana prevention o f osteoporosis a nd/or frailty, congestive heart failure, frailty 
associated with aging, obesity, accelerating bone fracture repair, attenuating protein catabofic response after a major operation, reducing 
cachexia and protein loss due to chronic illness, accelerating wound healing, or accelerating the recovery of burn patients or patients 
having undergone major surgery; improving muscle strength, mobility, maintenance of skin thickness, metabolic homeostasis or renal 
homeostasis. The compounds of the present invention are also useful in treating osteoporosis and/or frailty when used in combination 
with: a bisphosphonate compound such as alendronate; estrogen, premarin, and optionally progesterone; an estrogen agonist or antagonist; 
or calcitonin, and pharmaceutical compositions useful therefor. Further, the present invention is directed to pharmaceutical compositions 
useful for increasing the endogenous production o r release of , ffiowth Jinrmnne in a human or other animal which comprises an effective 
amount of a compound of the present invention and a growth hormone secretaeogue selected from GHRP-6, Hexarelin, GHRP-1, growth 
hormone releasing factor (GRF), IGF-1, IGF-2 or B-HT920. The in vention is also directed to intermediates useful in the preparation of 
"compounds of Formula (1). 
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5 DIPEPTIDE DERIVATES AS GROWTH HORMONE SECRETAGOGUES 
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Most GH deficiencies are caused by d fects in GH release, not primary 
defects in pituitary synth sis of GH. Th refore, an alternative strategy for 
normalizing serum GH levels is by stimulating its release from somatotrophs. 
Increasing GH secretion can be achieved by stimulating or inhibiting various 
5 neurotransmitter systems in the brain and hypothalamus. As a result, the 
development of synthetic growth hormone-releasing agents to stimulate pituitary GH 
secretion are being pursued, and may have several advantages over expensive and 
inconvenient GH replacement therapy. By acting along physiologic regulatory 
pathways, the most desirable agents would stimulate pulsatile GH secretion, and 
10 excessive levels of GH that have been associated with the undesirable side effects 
of exogenous GH administration would be avoided by virtue of intact negative 
feedback loops. 

Physiologic and pharmacologic stimulators of GH secretion, which include 
arginine, L-3,4-dihydroxyphenylalanine (L-DOPA), glucagon, vasopressin, and 

15 insulin induced hypoglycemia, as well as activities such as sleep and exercise, 
indirectly cause growth hormone to be released from the pituitary by acting in some 
fashion on the hypothalamus perhaps either to decrease somatostatin secretion or 
to increase the secretion of the known secretagogue growth hormone releasing 
factor (GHRF) or an unknown endogenous growth hormone-releasing hormone or 

20 all of these. 

Obesity is a major risk factor for diabetes, and a large fraction of NIDDM 
patients are obese. Both conditions are characterized by elevated circulating insulin 
levels and suppressed GH levels. GH treatment of GH-deficient adults (Jorgensen, 
J.O.L, et aL, Lancet 1:1221 (1989)), obese women (Richelsen, B., et al., Am J 

25 Physiol, 266:E21 1 (1994)) and elderly men (Rudman, D„ et al, Horm Res 36 (Suppl 
1):73 (1991)) has been shown to produce increases in lean body, hepatic and 
muscle mass while decreasing fat mass. Thus, GH therapy for obesity would seem 
attractive except for the diabetogenic effects of GH. 

An alternative to exogenous GH administration is therapy that stimulates 

30 endogenous GH secretion. It has been shown that a substantial pituitary reserve of 
GH is present in pituitary-intact GH-deficient patients and the elderly so that 
decreased serum GH levels are due to hyposecretion. 
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WO 94/11012 refers to certain di peptides that promote release of growth 
hormone. These dipeptides have the general structure 



R 33 
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The compounds of WO 94/11012 and WO 94/13696 are reported to be 
useful in the treatment of osteoporosis in combination with parathyroid hormone or a 
10 bisphosphonate. 

PCT publication WO 97/09060 discloses the use of growth hormone 
releasing hormone or a functional analog thereof in the treatment of insulin 
resistance in mammals. 
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Summarv fth Inventi n 
This invention provides compounds of the formula: 




I 

5 or a stereoisomers mixture thereof, dtastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomer thereof, or a 
prodrug of such compound, mixture or isomer thereof, or a pharmaceutical^ 
acceptable salt of the compound, mixture, isomer or prodrug, 
wherein 

10 HET is a heterocyclic moiety selected from the group consisting of 





disO, 1or2; 
eis 1 or 2; 

A is a divalent radical, where the left hand side of the radical as shown below is 
15 connected to C" and the right hand side of the radical as shown below is connected 
to C\ selected from the group consisting of 
-NFP-C<0)-NR 2 -, 
-NR 2 -S(0)rNR 2 -, 
-O-QOHJR 2 -, 
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-NR 2 -C(0)-0-, 
-C(0)-NR 2 -C(OK 
-C(0)-NR 2 -C(R 9 R 10 )-. 
-C(R 9 R ,0 )-NR 2 -C{OK 

5 -C(R 9 R 10 )-C(R 9 R 10 )-C(R 9 R 10 )-. 
-S(O)rC(R^ 10 )-C(R , R 1 V. 
-C(R 9 R ,0 H>C(OK 

-C(R 9 R 10 )-O-C(R 9 R 10 )-. 
-NR 2 -C(O)-C(R 9 R t0 >-. 
10 -0-C(0)-C(R 9 R 10 )-. 

•C(oyuR 2 -C(oy, 

-C(R 9 R ,0 )-C(O)-O-, 
-C(O)-NR 2 -C(R 9 R 1( VC(R 9 R ,0 )-, 
15 -C(0)-0-C(R 9 R 10 )-. 

-C(R 9 R 1( VC(R 9 R 10 K(R 9 R 10 )-C(R B R 10 )-. 

-S(O) 2 -NR 2 -C(R 9 R 10 )-C(R 9 R 10 >-, 

-C(R 9 R ,0 )-C(R 9 R ,0 )-NR 2 -C(OK 

-C(r 9 r 10 h;{r 9 r 10 )-o-C(O}-, 

20 -NR 2 -C{O)-C(R 9 R ,0 )-C{R 9 R 10 )-. 

-NR^OrC^R^'VC^R 10 )-. 

-O-C(O)-C(R 9 R 10 )-C(R 9 R 10 }-. 

^RV^fR^'YCfO^NR 2 -, 

-C(R 9 R 1( VC(R 9 R t0 )-C(OK 
25 -CCRVVNtf-CPKX 

-C^'VO-CCOJ-NR 2 , 

-C(R 9 R ,0 )-NR 2 -C(O)-NR 2 -, 

-NR 2 -C(0)-0-C{R 9 R 10 )-. 

-NR^O^^-C^RV 0 )-. 
30 -NR 2 -S(0) 2 -NR 2 -C(R 9 R 10 )-, 

-0-C(0)-NR 2 -C(R 9 R 10 )-. 

-C(0)-N=C{R 11 )-NR 2 -. 

-C(QHJR 2 -C(R 11 )=N- 1 
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-NR ,2 -C(R 9 R«VC(R 9 R 10 )-. 

^K^VVCfRVV 
5 -NR^CR"^^^ 

^(RVVcfRV 0 )-^")-, 
^(RVj-NR 12 - 

-N=C(R").NR 2 -C(0)-. 

-C(R 9 R M VC(R 9 R^NR 2 -S(0) 2 - 
10 ^V^rV^^NR 2 -' 

^(RV^o^rVV 
-^"R^r^^o^' 

-°^<R 9 R ,0 K(r 9 r ,0 >.. 
15 -C(R 9 R , Vc(R 9 R ,0 K). l 

-coeR'^oHJ^^ 
^o^CRV^VVand 

-C^'W-Sfo^NR'.; 
Q is a covatent bond or CH 2 , 
2° WisCHorN; 

XisCRVOoCrfeorC^- 
YisC^OorNR 2 ; 

ZisOO.C^orSfOfe 
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w* on. or mom phi, J!' HCrC,)ato * "*»»«>' Wepender^y 

Wos^s or one or more ld m "™ m ^ "« « 

— iBrtZZZT*** ~ ""^ «W or one or 
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one or more (Ci-C 4 )alkyi groups, on or m re halogens or one or more hydroxy 
groups, -{Ci-C^alkylamino carbonyl or dHd-C^alkylamino carbonyl; 
G 2 and G 3 are each independently selected from the group consisting of hydrogen, 
halo, hydroxy, -{Ci-C 4 )alkyl optionally independently substituted with one to three 
5 halo groups and -(Ci-C 4 )alkoxy optionally independently substituted with one to 
three halo groups; 

R 1 is hydrogen, -CN. -{CHzX.NpC^^X 6 . -(CH^qNP^CCOXCHjK-A 1 . 

-{CHjJqNfX'jSCOMCHzVA 1 , -(CHjJqNfX^SCOfeX 6 , -(CH^NfX^CCOJNfX^tCHjJrA 1 , 

-(CHz^NfX^CPJNpC 6 )^, -(CH 2 ) q C(0)N(X 6 )(X 6 ), -(CH^CPJNf^XCHjVA 1 , 
10 -(CH^CfOOX 8 , -(CHjJqCCOJOtCHjJrA 1 , -(CH^OX 8 , -{CH^OCCOJX 6 , 

-{CH^OCPJ^HjVA'. -(CHjJqOCCONp^CCH^A 1 , -(CH2) q OC(0)N(X 6 )(X 8 ), 

-(CH^CfOJX 6 , -(CH^OXCHrJpA 1 , ^CH^N^CfOJOX 6 , 

-(CH^NfX^StOjNfX'jpC 6 ). -(CH 2 )„S(0) m X 6 , -(CH2) q S(0) m (CH J ) r A 1 . 

-(Ci-Cio)alkyl, -(CH 2 )rA 1 , -{CHzMCa-CrJcycloalkyl. -(CH^-Y^Ci-CsJalkyl. 
15 -(CHaVYVChWrA 1 or^CH^-Y^CHzHCrCTjcycloalkyl; 

where the alkyl and cyctoalkyl groups in the definition of R 1 are optionally 
substituted with (d-C 4 )alkyl, hydroxy, (CrC 4 )alkoxy, carboxyl, -CONH 2 , 
-S(0) m (C,-C6)alkyl, -CO^O-C^alkyl ester, 1H-tetrazol-5-yl or 1, 2 or 3 fluoro 
groups; 

20 Y 1 is O. S(0) ra , -CCGONX 6 -. -CH=CH-. -C^C-, -NfX^CCO)-, -CfOJNX 6 -. 

-C(0)0-, -OCCOJNPC 6 )- or -OC(0)-; 
q isO, 1,2, 3 or 4; 
tisO, 1,2 or 3; 

said (Chy, group and (CH^ group in the definition of R 1 are optionally 
25 independently substituted with hydroxy, (Ci-C 4 )alkoxy, carboxyl, -CONH2, 

-SfOWCi-CsJalkyI, -C02(CrC 4 )aIkyl ester, 1H-tetrazo4-5-yl, 1, 2 or 3 fluoro 

groups or 1 or 2 (G,-C 4 )aJkyi groups; 
R 1A is selected from the group consisting of hydrogen, F, CI, Br, I, (d-C^alky!. 
phenyl(CrC3)alkyl, pyridyl(Ct-C3)aIkyl, thiazolyl(Ci-C3)alkyl and thienyKCi-QOalkyl, 
30 provided that R M is not F, CI, Br or I when a heteroatom is vicinal to C"; 

R 2 is hydrogen, (Ci-Oalkyl, KCo^JalkyHCrCeJcycloalkyl, -(Ci-C^alkyl-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyl groups in the definition of R 2 are 

optionally substituted with hydroxy. -CfOOX 6 , -C(0)NQ^)(X^), -NfX^pC 6 ). - 



20 
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25 



30 



where a and b are each independent 0, 1, 2 or 3- 

nyarogen. CF3, A and optionally substituted (d-CeJalkyl- 

the optionally substituted (Chalky, in the definition of X s and X* is 
« subbed with a subset sheeted from ^ 
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or the carbon bearing X 5 or X 5 " forms one or two alkylen bridges with the 
nitrogen atom bearing R 7 and R 8 wherein each alkylen bridge contains 1 to 
5 carbon atoms, provided that when one alkylene bridge is formed then only 
one of X s or X s " is on the carbon atom and only one of R 7 or R 8 is on the 
5 nitrogen atom and further provided that when two alkylene bridges are 

formed then X s and X s " cannot be on the carbon atom and R 7 and R 8 cannot 
be on the nitrogen atom; 

or X 5 is taken together with X s8 and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
0 ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 

to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 5 " and the carbon atom to which they are 
attached and form a bicyclic ring system consisting of a partially saturated or 

5 fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 

independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- 
or 6-membered ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 

3 2 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 

N-X 2 orO; 

R 7 and R 8 are each independently hydrogen or optionally substituted (CrCeJalkyl; 

where the optionally substituted (d-QOalkyl in the definition of R 7 and R 8 is 
optionally independently substituted with A 1 , -C(0)0-(Ci-C6)alkyl, 
> -S(0) m (Ci-C6)aIkyl t 1 to 5 halo groups, 1 to 3 hydroxy groups, 1 to 3 

-0-C(0)(CrCio)alkyl groups or 1 to 3 (d-C^alkoxy groups; or 
R 7 and R 8 can be taken together to form -(CH^rMCH^; 

where L is C(X 2 )(X 2 ), S(0) m or NCX 2 ); 
R 9 and R 10 are each independently selected from the group consisting of hydrogen, 
) fluoro, hydroxy and (Ct-Cs)alkyl optionally independently substituted with 1-5 halo 
groups; 
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R 11 is selected from the group consisting of (d-C 5 )alkyl and phenyl optionally 
substituted with 1-3 substitutents each independently selected from the group 
consisting of (Ci-Cs)alkyl, halo and (Ci-Cs)alkoxy; 

R 12 is selected from the group consisting of (Ci-Cs)alkylsulfonyl. (Ci-Cs)alkanoyl and 
5 (d-C^alkyl where the alkyl portion is optionally independently substituted by 1-5 
halo groups; 

A 1 for each occurrence is independently selected from the group consisting of (C$- 
C 7 )cycloalkenyl t phenyl, a partially saturated, fully saturated or fully unsaturated 4- 
to 8-membered ring optionally having 1 to 4 heteroatoms independently selected 

10 from the group consisting of oxygen, sulfur and nitrogen and a bicyclic ring system 
consisting of a partially saturated, fully unsaturated or fully saturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
the group consisting of nitrogen, sulfur and oxygen, fused to a partially saturated, 
fully saturated or fully unsaturated 5- or 6-membered ring, optionally having 1 to 4 

15 heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

A 1 for each occurrence is independently optionally substituted, on one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substrtuents, each substituent independently selected from the group 
20 consisting of F, CI, Br, I, OCF* OCF 2 H, CF 3> CH 3l OCH* -OX 6 , 

-C^Np^fX 6 ), -CfOJOX 6 , oxo, (Ci-Csjalkyl, nitro, cyano, benzyl, -S(OWCi- 
Ce)alkyl, 1H-tetrazol-5-yl, phenyl, phenoxy, phenytalkyioxy, halophenyt, 
methytenedioxy, -NpC^pC 6 ), -NQd)C(0)Qf) t ^O^Np^pC 6 ), 
-NpC^SfO^phenyl, -NpC^OfcX 6 , -CONX t1 X 12 , -S(0>2NX 11 X 12 , 
25 -NX^OfeX 12 , -NX^ONX'V 2 , -NX^OfeNX^X 12 , -NXfefOX 12 , imidazolyl, 

thiazolyi and tetrazolyl, provided that if A 1 is optionally substituted with 
methytenedioxy then it can only be substituted with one methylenedioxy; 
where X 11 is hydrogen or optionally substituted (Ci-Cdalkyl; 

the optionally substituted (Ci-Ce)alkyl defined for X 11 is 
30 optionally independently substituted with phenyl, phenoxy, 

(Ci-CtOalkoxycarbonyl, -S(0)m(CrC6)alkyl, 1 to 5 halo groups, 
1 to 3 hydroxy groups, 1 to 3 (CrCio)alkanoyloxy groups or 1 
to 3 (Ci-Cejalkoxy groups; 
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X 12 is hydrogen, (Ci-Cs)alkyl, ph nyf, thiazolyl, imidazolyl, furyl or 
thienyl, provid d that when X 12 is not hydrogen, th X 12 group is 
optionally substituted with one to three substituents independently 
selected from the group consisting of CI, F, CH 3 , OCH 3t OCF 3 and 
5 CF 3 ; 

or X 11 and X 12 are taken together to form -(CH 2 ) r L 1 -(CH2) r ; 
L 1 is C(X 2 )(X 2 ), O, SiO^ or N(X 2 ); 
r for each occurrence is independently 1, 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (d- 
10 Ce)alkyl or optionally substituted (CrC 7 )cycloalkyl l where the optionally substituted 
(Ci-C6)alkyl and optionally substituted (CyCyJcycioalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (Ci-C6)alkyl, -C(0)OX 3 , 1 to 5 halo 
groups or 1-3 OX 3 groups; 

X 3 for each occurrence is independently hydrogen or (C 1 -C 6 )alkyl; 
15 X 6 for each occurrence is independently hydrogen, optionally substituted (d- 
C<;)alkyl, (C2-Ce)halogenated alkyl, optionally substituted (Cs-CTjcycloalkyl, (C3-C7)- 
halogenated cycloalkyl, where optionally substituted (d-Ce)alkyl and optionally 
substituted (CrC 7 )cycloalkyl in the definition of X 6 is optionally independently mono- 
or di-substttuted with (Ci-C 4 )alkyl, hydroxy, (d-d)alkoxy, carboxyl, CONH2, 
20 -S(0) m (Ci-C6)alkyl, carboxylate (Ci-C 4 )alkyl ester or 1 H-tetrazol-5-yl; or 

when there are two X 6 groups on one atom and both X 6 are independently (C r 
CeJalkyi, the two (d-CeJalkyI groups may be optionally joined and, together with the 
atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 as a ring member; 

X 7 is hydrogen or (d-djalkyl optionally substituted with hydroxy; 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

X 6 and X 12 cannot be hydrogen when attached to C(0) or S(0>2 in the form CfOJX 6 , 
C(0)X 12 , SfOfeX 6 or SPfeX 12 ; and 

when R 6 is a bond then L is N(X 2 ) and each r in the definition -(CH2) r L-(CH2)r is 
independently 2 or 3. 

From herein on, the word "compounds 9 includes a stereoisomeric mixture 
thereof, diastereomerically nriched, diastereomerically pure, enantiomerically 
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enriched or nantiomerically pure isomer thereof, or a prodrug of such comp und, 
mixture or isomer thereof, or a pharmaceutically acceptable salt of the compound, 
mixture, isomer or prodrug unless otherwise more specifically stated. 

A preferred group of the foregoing compounds, designated the A Group 
5 compounds, are those compounds of formula I wherein 
R 4 is hydrogen or methyl; X 4 is hydrogen; 




R 6 js (CM2) a (CH2) b z , js a ^ a js q Qr 1 ; X 5 gnd ^ ^ 

each independently selected from the group consisting of hydrogen, CF 3 , phenyl 
and optionally substituted (Ci-Cejalkyt; 
10 where the optionally substituted (CrCs)alkyl in the definition of X 5 and X s * is 

optionally substituted with OX 2 or A 1 ; 

where A 1 in the definition of X 5 and X s * is imidazolyl, phenyl, indolyl, 
p-hydroxyphenyl, (Cs-C 7 )cycloalkyl ( -SfOWCrCeJalkyl, -N(X 2 )(X 2 ) or 
^<0)N(X 2 )(X 2 ); 
15 R 7 is hydrogen or (Cr-CaJalkyl; 

or X 5 and R 7 are taken together and form a (CrCs)alkylene bridge; and 
R 8 is hydrogen or (d-Cyalkyf optionally substituted with one or two hydroxy groups. 

A group of compounds which is preferred among the A Group compounds, 
designated the B Group, are those compounds of the A Group wherein b is 0; X 5 
and X s * are each independently selected from the group consisting of hydrogen, 
(Ci-CaJalkyl and hydroxy(C r C3)alkyl; and 

R 3 is selected from the group consisting of thienyl-CHrO-CHr, pyridyl-CHrO-CHr, 
thiazolykCHrO-CH^, 1-indolyl-CHr, 2Hndoly^H2- f ^ndolyl-CHr, l-naphthyl-CHj, 
2-naphthyl-CH;r, Vbenzimidazolyt-CH^, 2-benzimidazolyl-CH 2 -, phenyHCrC 4 )alkyl f 
2-pyridyHCi-C 4 )alkyl- f 3^yridyKCrC 4 )alkyh 4-pyridyKCi^ 4 )aIkyh phenyl-CHrS- 
CH r , thienyKCi-C 4 )aIkyh phenyKCo-CaJalkyl-O-CHr, phenyl-CHz-O-phenyl-CHr. 
phenyl-O-CHj-CHr and 3-benzothienyl-CHr; 

where the aryl portion(s) of the groups defined for R 3 are each optionally 
substituted with one to three substituents, each substituent being 
independently selected from the group consisting of m thylenedioxy, F, a, 
CH* OCH3, OCF3, OCF 2 H and CF3. 
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A group of compounds which is preferred am ng the B Group compounds, 
designated th C Group, are those compounds of the B Group wherein 
R 4 is hydrogen; a is 0; 

X s and X s * are each independently selected from the group consisting of hydrogen, 
5 methyl or hydroxymethyl, provided that when X 5 is hydrogen then X 53 is not 
hydrogen; 

R 7 and R 8 are each hydrogen; and 

R 3 is selected from the group consisting of 3-indolyl-CHr, 1-naphthyl-CHr. 2- 
naphthyl-CHr, phenyHCi-C 4 )alkyh 2-pyridyKCi-C 4 )aIkyh S-pyridyKCi-COalkyh 4- 
10 pyridyl-(Ci-C 4 )alkyl-, phenyl-CH2-S-CH r , thienyKCrC 4 )alkyh phenyKQrC^alkyl-O- 
CH r , 3-benzothienyl-CHz-, thienyl-CHrO-CHr, thiazolyt-CHT-O-CHr, pyridyl-CHr 
O-CHz- and phenyl-O-CHrCHr; 

where the aryl portton(s) of the groups defined for R 3 are each optionally 
substituted with one to three substituents, each substituent being 
15 independently selected from the group consisting of methylenedioxy, F, CI, 

CH 3 , OCH* 0CF 3 , OCF 2 H and CF3. 

A group of compounds which is preferred among the C Group compounds, 
designated the D Group, are those compounds of the C Group wherein 
R 1 is -(CHzJrA 1 , -(CH2) q -(CTC7)cycloalkyl or (Ci-Cio)alkyl, 
20 A 1 in the definition of R 1 is phenyl, pyridyl, thiazolyl or thienyl, optionally 

substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, CH 3 , OCH 3 , 
OCF2H, OCF 3 and CF 3 ; 

the cycloalkyl and alkyl groups in the definition of R 1 are optionally 
25 substituted with (d-C^lkyl, hydroxy, (CrC 4 )alkoxy or 1 to 3 fluoro atoms; 

qis1 or2;tis1 or 2; 
R 3 is phenyl-CHrO-CHz-, phenyK^Hj-S-CHr, pyridyl-CHrO-CHz-, thienyl-CHz-O 
CH r , thiazolyl-CHrO-CHr-, phenyKCH^ or 3-indolyl-CHr; 
where the carbon atom bearing the substituent R 3 is of the (R)-configuration; 
30 where the aryl portion of the groups defined for R 3 is optionally substituted 

with one to three substituents, each substituent bang independently 

selected from the group consisting of F, CI, CH3, OCH 3( OCF 2 H, OCF 3 and 

CF 3 ; and 



10 



15 
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X s and X s " are each methyl. 

A group of compounds which is preferred among the D Group compounds 
des.gnated the E Group, are those compounds of the D Group wherein 
HETis 

5 R 1 

A group of compounds which is preferred among the E Group compounds 
des,gnated the F Group, are those compounds of the E Group wherein 
Z is S(0) 2 ; Q is a covalent bond, X is CH 2 ; and 
Y is CH 2 or NR*; 

R 2 is hydrogen. (d-CsJalkyl or^CrCyalkyKCVOcycloalkyl- 
where the alky! and cydoalky. groups in the definition of R 2 are optiona.hr 
substituted with 1, 2 or 3 fluoro groups. 

A group of compounds which is preferred among the F Group compounds 
des ig natedtheGGroup. a re^ ' 

A group of compounds which is preferred among the G Group compounds 
donated the H Group, are those compounds of the G Group wherein 
R « -CH r A' where A 1 is phenyl, pyridyl or truazolyl, optionally substituted with one 
to three substituents. each substituent being independently seiected from the group 
cons.stngofF,CI.CH3.0CH3.0CF 2 H,C3CF,andCF3;and 

CH^T* IT *" 9rDUP ^ * PnenyKCry,. phenyl- 

n -» ■» Por«on of the groups defined 
fbrR «°P*>nalVsubs«tutedv^ 

ST^T-- te 9roup * me ^ enedioxy ' F - * c * 

uuh 3 , OCF 3( OCF 2 H and CF3. 

*l»^<»^undoftheHGroup l s ft , 3 ap. S ), 1(R)dla ^ n ^ 
■» mt-Wmmnm.*. 3a<s>.1<R> diaaenwner of 2-amho*. 

2K>xo^yi>2^elhyHiDplonamlde. 

Another o,oup of compound, which is p^, amon , ^ £ 
<*—M+.*+m«m IB-*-* osecon^of^eEaoup^ 
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Z is C=0; Q is a covalent bond; X is Ofc; and Y is NR 2 ; 

R 2 is hydrogen, (Ci-Cs)alkyl or-(C(rC2)alkyl-(C3-C8)cycloalkyl; 
where the alkyl and cydoalkyi groups in the definition of R 2 are optionally 
substituted with 1, 2 or 3 fluoro groups. 
5 A group of compounds which is preferred among the I Group compounds, 

designated the J Group, are those compounds of the I Group wherein 

R 1 is -CH r A 1 where A 1 is phenyl, pyridyi or thiazolyl, optionally substituted with one 

to three substituents, each substituent being independently selected from the group 

consisting of F, CI, CH 3 , OCH3, OCF 2 H, OCF 3 and CF 3 ; 
10 R 2 is hydrogen or (C 1 -C 3 )alkyl optionally substituted with 1-3 fluoro groups; and 

R 3 is selected from the group consisting of 3-indolyl-CHr, phenyKCH^, phenyt- 

CHrO-CHr-and thiazolyl-CHz-O-CHz-, where the aryl portion of the groups defined 

for R 3 is optionally substituted with one to three substituents, each substituent being 

independently selected from the group consisting of methylenedioxy, F, Cl f CH 3 , 
15 OCH 3f OCF* OCF2H and CF3. 

A preferred compound of the J Group is the 8a(R,S),1(R) diastereomeric 

mixture, the 8a(R),1(R) diastereomer or the 8a(S) t 1(R) diastereomer of 2-amino-N- 

[2^8a4>enzyl-2-methyl-3^xo-hexahyd^ 

benzyloxymethyl-2-oxo-ethyl]-2-methyl-propionamide. 
20 Another group of compounds which is preferred among the E Group 

compounds, designated the K Group, are those compounds of the E Group wherein 

Z is C=0; Q is a covalent bond; X is Chfe; and Y is O. 

A group of compounds which is preferred among the K Group compounds, 

designated the L Group, are those compounds of the K Group wherein 
25 R 1 is -CH2-A 1 where A 1 is phenyl, pyridyi or thiazolyl, optionally substituted with one 

to three substituents, each substituent being independently selected from the group 

consisting of F, CI, CH 3( OCHfe, 0CF 2 H, OCF 3 and CF* and 

R 3 is selected from the group consisting of 3-indolyl-CHr-. phenyKCH^, phenyl- 

CHrOCHr and thiazoly^CHT-O-CH*-, where the aryl portion of the groups defined 
30 for R 3 is optionally substituted with one to three substituents, each substituent being 

independently selected from the group consisting of methylenedioxy, F, CI, CH 3( 

OCH 3l OCF 3 , OCF2H and CF* 
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^^^^^^feprefenedamongtheLGroupcompounds 
des.gnated th M Group, are where the compound is the 8a(R S) 1(R) 

of the compound selected from the group consisting of 
5 2 ^no-N-f*^^ 

ber^oxymeth^-oxo^thyQ-^methyl-propionamide 
2-amino^ 

10 ^olop.^Jpyrazi^^^^ ^ 

Another group of compounds which is preferred among the E Group 

z is C-0 or S(Ofc Q a a covatent bond; x is C=o : and Y Is NR 2 

^ feh ' , ^'(^>aMorKC^ W c r C^oai tyl - 

s^sMutedwilhl.aoranuorooreups. ^ 

OCH 3 , OCF 2 H. OCF3 and CF 3 ; and 3 * 

th^zoryWHrCMJH,.. where the aryl portion of the groups defined for R> . 
25 optionally substituted with one to three submit, * I * 
. . ^ M 10 OTree substrtuents, each substituent beino 

Agroup of oompounds which is preferred among the o Group compounds 
-^^PSroup.are.h^cor^e.^o^^™' 

A^*-*^^,,,^ ^^^^^ 
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,s P hen *- CH ^H r orph nyKCH^, where the phenyl in the definition of R' 
«s optionally substituted with one to three substituents, each subsftuent being 
.ndependently selected from the group consisting of methyienedioxy F a CH 
OCH3,OCF 3> OCF 2 HandCF,. ' 
5 A group of compounds which is preferred among the Q Group compounds 

des,gnated the R Group, are those compounds of the Q Group wherein 
R .s -CH r A 1 where A 1 is phenyl, 2-pyridyf, 3-pyndyl. optionally substituted with 1-3 
fluoro groups or 1-3 Chloro groups; 

R 3 is pheny^CH^H,, where the phenyl is optionally substituted with 1-3 fluoro 
groups, 1-3 Chloro groups or 1-2 CF 3 groups. 

A preferred compound of the R Group is the 1(R).8a(R,S) diastereomeric 
m^the 1(R),8a(R, diastereomer or the 1(R ))8 a(S) diastereomer of 2-amino-N- 
<H2/W,fluoro-lK^o^^ 2 2 . 

propionamide. 



15 



20 



25 



30 



A^^mpourxfcwh^ispr^^ 

^dtheSGroup.arethosecompoundsoftheRGroupwh^ 

R « -Chfc-A where A 1 is phenyl optionally substituted with 1-2 chloro groups or 1-2 

fluoro groups; H 

R 2 is methyl or -CHjCFa; and 

R 3 is phenyK^H,, optionally substituted with 1-3 fluoro groups, 1-3 chloro 
groups or 1-2 CF 3 groups. 

^^ir* are ^^ wnds ° ,,,KSG ' oup ' tere «' e -''»«' 

is selected from the group consisting of 
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2-amint>-N^8^ 

,m,d ^°n.^Pyraz,^^ 
propionamide. 

The following compounds are particularly preferred of the T Group 

5 compounds: 

^HR^benzyloxynw^^ 

^HRM^nzyloxyrr^^^^^ 

) *«*^-<RH^^ 3-dioxc 
hexahydro^idazo^ajp^^ 

2 - am '^HRH>er^^^ 

^oH^aJpyiazirvZ^ 
propionamide; and 

.m 1 dazo[ ll 5-a]pyraz I rv7-yl h i- (R>b enzy| 0 xy m e % ^xc^thy^2-m e thy l - 

propionamide. 

Another group of compounds which is preferred among the R Group 
cornpou^gnated the U Group, are those compounds of the R Group wher*n 
R « -CHM where A is 2-pyridyl optionally substituted with 1-2 chloro groups- 
R 2 is methyl or -CH2CF 3 ; and 

R 3 is pheny^CH^H., optionally substituted with 1-3 fluoro groups 1-3 chloro 
groups or 1-2 CF 3 groups. 

A group of compounds which is preferred among the U Group compounds 
designated the V Group, are those compounds of the U Group where the compound 

IS 

propionamide, 
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2-amino-N-{1-(R)-(2 i 4-diflu ro-b nzyloxymethyl)-2-[1 l 3-di xo-8a-(R,S)-pyridirv-2- 
ylm thyt-2-(2,2,2-trifluoro-ethyI)-hexah^ ,5-a]pyrazin-7-yI}-2-oxo-ethyl}- 
2-methyl-propionamide, 
2-amino-N-[2-[1,3<lioxo^a-(R f S)-pyridi^^ 
5 hexahydro-imidazo[1 ,5-a]pyrazin-7-yl]-2-oxo-1 -(RH2-trifluoromethyl- 
benzyloxymethyl)-ethyl^2-methyi-propionamide or 
2-amino-N-{1-(RH4^loro-benzyloxyme^ 
y!methyl-2-(2,2,2-trifluoro-ethyl)-hexahydrosirt 
2-methyl-propionamide. 
10 The following compounds are particularly preferred of the V Group 

compounds: 

2-amino-N-[1 -(R)-beru^loxymethyl-2-(2-methyM ,3-dioxo-8a-(R)-pyridin-2-ylmethyL 
hexahydro-imidazo[1,5-a]pyrazirv7-yl)-2-oxo^ 
2-amino-hH1-(R)-benzyloxymethyl-2-<2-m 
1 5 hexahydro-imidazo[1 ,5-a]pyrazin-7-yl)-2-oxo-ethylJ-2-methyl-propionamide; 
2-amino-N-{1-(R)-benzyIoxymethyi^ 
trifluoro-ethyl)-hexahydro-imtt^ 
propionamide; 

2-amino-N-{1-(R)-benzyloxymetoyl-2-[1 f ^ 
20 trifluoro-ethyl)-hexahydro-imidazo[1 ,5-a]pyrazin-7-yl]-2-oxo-ethyl}-2*methy>- 
propionamide; 

2-amino-N-{1-(RH2,4<lffluoro-benztf 

ylmethyl-2-(2 > 2 ) 2-trifluoro^thyl)-hexahydro-imic^ 

2-methyl-propionamide; 
25 2-amino-N^1-(RH2,4-dffluoro-benzyloxymethyl>-2-{1 ,3^ioxo-8a-(S)-pyridin-2- 

ylmethyl-2-(2 t 2 f 2-trifluoro-ethyl)-hexahydro-imida2o[1^ 

2-methyl-propionamide; 

2-amino-N^-[1,3-dioxo^a-(R)-p^ 

imidazo[1>a]pyrazirv7-yll^^ 
30 methyl-propionamide; 

2-amino-NK2-[1 ,3^ioxo-8a-(S)-pyridin-2-ytmethyl-2-(2 ( 2 ( 2-trifl 

imidazo[1 ,5-a]pyrazirv7-ylJ-2-oxo-1 -(R>-(2-trifluoromethyt-ben2yloxymethyl)-ethyl}-2- 

methyt-propionamide; 
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2-amino-N-{1-(RH4-ch!oro-b nzyloxymethyl)-2-[1 ,3-dioxo-8a-(R)-pyridii>2-ylmethyl- 
2-(2 l 2,2-trifluoro-ethyI)-hexahydro-imidazo[1 t 5-a]pyrazin-7-ylJ-2-oxo-ethyl}-2-m thyl- 
propionamide; and 

2-amino-N-{1 -(R)-(4-chloro-benzyloxymethyI)-2-[l ,3-dioxo-8a-(S)-pyridin-2-ylmethyl- 
5 2-(2 f 2 f 2-trifluoro^thyl)-hex^ 
propionamide. 

Another group of compounds which is preferred among the E Group 
compounds, designated the W Group, are those compounds of the E Group 
wherein 

10 Z is C=0; Q is a covalent bond; X is OO; and Y is CH 2 . 

A group of compounds which is preferred among the W Group compounds, 
designated the X Group, are those compounds of the W Group wherein 
R 1 is -CHz-A 1 where A 1 is phenyl, pyridyl or thiazolyl, optionally substituted with one 
to three substituents, each substituent being independently selected from the group 

15 consisting of fluoro, chloro, methyl, OCH 3 , OCF 2 H B OCF 3 and CF^ and 

R 3 is selected from the group consisting of 3-indotyl-CHr, phenyt-(CH 2 )3-, phenyl- 
CH2-O-CH2- and thiazolyl-CH2-0-CHr. where the aryl portion of the groups defined 
for R 3 is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of methylenedioxy, F, CI, CH 3 , 

20 OCH3. OCF3, OCF2H and CF3. 

A preferred compound of the X Group is the 1(R), 8a(R,S) diastereomeric 
mixture, the 1(R),8a(R) diastereomer or the 1(R),8a(S) diastereomer of 2-amino-N- 
{1-benzyloxymethyL2-{8a^4-fluoro-te [1 ,2- 

a]pyrazrn-2-yQ-2-oxo-ethyl}-2-methyl-propionamide. 

25 Another group of compounds which is preferred among the D Group 

compounds, designated the Y Group, are those compounds of the D Group wherein 



HETis 
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A group of compounds which is preferred among the Y Group compounds, 
designated th Z Group, are those compounds of th Y Group wherein 
Wis N; d is 1; eisOoM; 

R 2 is hydrogen, (Ci-Cs)a!kyl or -(CVCzJalkyl-^CsJcydoaikyl; 
5 where the alky! and cycloalkyl groups in the definition of R 2 are optionally 

substituted with 1, 2 or 3 fluoro groups; 
G 1 is hydrogen, halo, hydroxy, -(0-C2)alkyl optionally independently substituted with 
one to three halo groups or -(Ci-C2)alkoxy optionally independently substituted with 
one to three halo groups; 
10 G 2 is hydrogen, halo, hydroxy, -(Ci-C2)alkyl optionally independently substituted with 
one to three halo groups or -(d-C2)alkoxy optionally independently substituted with 
one to three halo groups; and 
G 3 is hydrogen. 

A group of compounds which is preferred among the Z Group compounds, 
1 5 designated the AA Group, are those compounds of the Z Group wherein 

R 2 is hydrogen or (Ci-Ca)alkyl optionally substituted with 1-3 fluoro groups; 

R 3 is selected from the group consisting of 3-indolyl-CHz-, phenyKCH^, phenyJ- 

CH2-O-CH2- and thiazolyl-CHrOCHr, where the aryl portion of the groups defined 

for R 3 is optionally substituted with one to three substituents, each substituent being 
20 independently selected from the group consisting of methylenedioxy, F, CI, CH 3t 

OCH3, OCF3, OCF 2 H and OF* and 

G 1 , G 2 and G 3 are each independently hydrogen, CI or F. 

A preferred compound of the AA Group is 2-amino-N-{1-(RH1 H-indoJ-3- 

ytmethy!)-2^xo-2^9-oxo-1 ,2,4a, 94^^ 
25 methyf-propionamide. 

Another group of compounds which is preferred among the C Group 

compounds, designated the AB Group, are those compounds of the C Group 

wherein 

HETis 
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A group of compounds which is preferred among the AB Group compounds 

a and X areeadimelnyl,'dls1;els1: 

R ' * "< CH *A'. "(OHiWC^Ocyaoalkyl or (CrCoJalkyr 

one to tnree substtuen*. .a* su6sstuent ^ 

-* talJW-(- F, C. CH> OCH, 

<JCF2H. OCF 3 and CF3; 

tis1or2;qis1or2;and 
R 2 is hydrogen. (Chalky. or-CCo-CyaikyK^cycloalkyi- 

™ 9roups in * e defin * on * * are * 

substlute <'>Wh1.2or3fluoro g roups. 
R B (C,<yalM optonally substituted with 1-3ftuon> groups- 

*»R K ^^=-^^one tt ^ subs ^,^ sl ^ M '^ 

wherein compounds of the D Group 

30 HET is 
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A group of compounds which is preferred among the AE Group compounds, 
designated the AF Group, are those compounds of the AE Group wherein 
A is -NR 2 -C(0)-0-; d is 1; e is 1; 
5 R 1 is -(ChyrA 1 . -(CH2) q -(CVC7)cycloalkyl or (CrC*>)alkyl; 

A 1 in the definition of R 1 is phenyl, pyridyl, thiazolyl or thienyl, optionally 

substituted with one to three substituents, each substituent being 

independently selected from the group consisting of F, CI, CH 3t OCH 3 , 

OCF 2 H,OCF 3 and CF 3 ; 
10 the cycloalkyl and alkyl groups in the definition of R 1 are optionally 

substituted with (Ci-C 4 )alkyt, hydroxy, (d-C 4 )alkoxy or 1-3 fluoro groups; 

tis 1 or 2; q is 1 or 2; 
R 1A is hydrogen or methyl; and 

R 2 is hydrogen, (d-CsJalkyl, -(Co^alkyHCVCsJcycloalkyl or (Ci-C2)alkyl-A\ where 
15 A 1 in the definition of R 2 is pyridyl; 

where the alkyl and cycloalkyl groups in the definition of R 2 are optionally 
substituted with 1*3 fluoro groups. 

A group of compounds which is preferred among the AF Group compounds, 
designated the AG Group, are those compounds of the AF Group wherein 

20 R 1 is -CHr-A 1 where A 1 is phenyl, pyridyl or thiazolyl, optionally substituted with one 
to three substituents, each substituent being independently selected from the group 
consisting of F, CI, CH 3 , OCH 3t OCF 2 H, OCF 3 and CF^ 
R 2 is hydrogen or (Ci-C 3 )alkyl optionally substituted with 1-3 fluoro groups; 
R 3 is selected from the group consisting of 3-indolyl-CHr. phenyHCH^, phenyl- 

25 CH2-O-CH2- and thiazolyl-CHrOCHr, where the aryl portion of the groups defined 
for R 3 is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of methylenedioxy, F, CI, CH 3 , 
OCH 3l OCFa, OCF2H and CF 3 ; and 
R 1 * is hydrogen. 
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A group of comp unds which is preferred among the AG Group comp unds, 

designated the AH Group, are those compounds of the AG Group wh re the 

compound is the 3a(R,S)-7a(R,S) diastereomeric mixture, the 3a(R),7a(R) 

diastereomer, the 3a(S),7a(S) diastereomer, the 3a(R),7a(S) diastereomer or the 
5 3a(S),7a(R) diastereomer of the compound selected from the group consisting of 

3a-7a-2-amino-N-[2-(3a-benzyW-oxo-^ 

benzyloxymethyl-2-oxo-ethyl]-2-methyl-propionamide, 

3a-7a-2-amino-N-[1-(R)-benzyioxymethyl-2^ 

hexahydro-oxazolo[4,5-c]pyridii>5-ylV^^ 
1 0 3a-7a-2-amino-N-[2-(3a-benzyL3^em^ 

yl)-1-{R)-(1 H-indol-3-ylmethyl)-2-oxo-ethyl]-2-methyl-propionamide and 

3a-7a-2-amino-N-[1-(R)-ben2^xymethy«^ 

hexahydro-oxazoIo[4,5-c]pyridirv5-yl)-e^ 

Another group of compounds which is preferred among the AE Group 
15 compounds, designated the At Group, are those compounds of the AE Group 

wherein 

A is -C(0)-NR 2 -CH 2 ., -C(OH>CH r , -CP^Ntf-CPh -CH r NR 12 -CH2- or 

-C(0)-NR 2 -CHrCH2-; 

dis1;eis1; 

20 R 1 is -(CHaJrA 1 , -(CH^CxCr^oalkyl or (d-CioJalkyl; 

A 1 in the definition of R 1 is phenyl, pyridyl, thiazolyl or thienyl, optionally 
substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, a, CH 3 , OCH 3 , 
OCF 2 H, OCF 3 and CF3; 

25 the cydoalkyl and alkyl groups in the definition of R 1 are optionally 

substituted with (d-C^alkyl, hydroxy, (Ci-C 4 )aIkoxy or 1-3 fluoro groups; 
tis 1 or2; qis 1 or 2; 
R w is hydrogen or methyl; and 

R 2 is hydrogen, (Ci-Cs)alkyl, -{Co-CzJalkyKCa-CsJcydoalkyl; 
30 where the alkyl and cydoalkyl groups in the definition of R 2 are optionally 

substituted with 1-3 fluoro groups. 

A group of compounds which is preferred among the Al Group compounds, 
designated the AJ Group, are those compounds of the Al Group wh rein 
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R 1 is -CH r A 1 where A 1 is phenyl, pyridyl or thiazolyl, optionally substituted with one 
to three substituents, each substituent being independently selected from the group 
consisting of F, CI, CH* OCH3, OCF 2 H, OCF 3 and CF* 
R 2 is hydrogen or (Ci-CaJalkyI optionally substituted with 1-3 fluoro groups; and 
5 R 3 is selected from the group consisting of 3-indolyl-CH r , phenyf-(CH2)3-, phenyf- 
CH2-O-CH2- and thiazolyl-CHrO-CHr, where the aryl portion of the groups defined 
for R 3 is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of methylenedioxy, F, CI, Cl-fe, 
OCH 3( OCF3, OCF 2 H and CF* and 
10 R 1A is hydrogen. 

A group of compounds which is preferred among the AJ Group compounds, 
designated the AK Group, are those compounds of the AJ Group where the 
compound is selected from the group consisting of 

2-amino-N-[1 -(R)-(1 H-indol-3-yfmethyl)-2-(2-methyl-1 ,3-dioxc>-octehydro-pyrrolo[3,4- 
1 5 c]pyridin-5-yl)-2-oxo-ethy0-2-methyl-propionam!de i 

the 3a(R,S),1(R) diastereomeric mixture, the 3a(R),1(R) diastereomer or the 
3a(S),1(R) diastereomer of 2-amino-N-[2-(3a-benzyl-3^^ 
c]pyridin-5-yl)-1-benzyloxymethyK^ 

the 3a(R,S),1(R) diastereomeric mixture, the 3a(R),1(R) diastereomer or the 
20 3a(S), 1 (R) diastereomer of 2-amino-N-[2-(3a-ben2yl-^ 
c]pyridin-5-yl)-1-benzyloxymethyl-2-oxo-ethyll-2-^ 

the 3a(R,S),1(R) diastereomeric mixture, the 3a(R),1(R) diastereomer or the 
3a(S),1(R) diastereomer of N^2-(2-acetyl-3a-ben^^ 
5^(1H-indol-2-ylmethyI)-2-oxo-e^ and 
25 the 8a(R f S),1(R) diastereomeric mixture, the 8a(R),1(R) diastereomer or the 
8a(S),1(R) diastereomer of 2-amino-^2^^ 
[2,7Jnaphthyridirv2-y!)-1-benzytoxy^ 

Another group of compounds which is preferred among the AE Group 
compounds, designated the AL Group, are those compounds of the AE Group 
30 wherein 

R 1 is -(CHjJrA 1 , -{CH^Ca^^cydoalkyl or (C,-C 10 )alkyl; 

A 1 in the definition of R 1 is phenyl, pyridyl, thiazolyl or thienyl, optionally 
substituted with one to three substituents, each substituent being 
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5 



independently selected from the group consisting of F ( CI, CHa, OCH 3( 
OCF 2 H, OCF 3 and CF 3 ; 

the cycloalkyl and alkyl groups in the definition of R 1 are optionally 
substituted with (d-C 4 )alkyl, hydroxy, (Ci-C 4 )alkoxy f or 1-3 fluoro groups; 
tis 1 or 2; q is 1 or 2; 



R is hydrogen or methyl; 

R 2 is hydrogen, (Ci-Cs)alkyl or -(Co-C2)alkyl-(CxC8)cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 2 are optionally 
substituted with 1-3 fluoro groups; 
10 d is 1; eis 1; and 

R 9 and R 10 are each hydrogen. 

A group of compounds which is preferred among the AL Group compounds, 

designated the AM Group, are those compounds of the AL Group wherein 

R 1 is -CH r A 1 where A 1 is phenyl, pyridyl orthiazolyl, optionally substituted with one 
15 to three substituents, each substituent being independently selected from the group 

consisting of F, CI, CH 3i OCH 3 , OCF 2 H, OCF 3 and CF 3 ; 

R 2 is hydrogen or (d-C^alkyl optionally substituted with 1-3 fluoro groups; and 

R 3 is selected from the group consisting of S-indolyl-Chfe-, phenyKCH^r. phen^ 

CHtO-CHt- and thiazolyl-CHrO-Cl-k-, where the aryi portion of the groups defined 
20 for R 3 is optionally substituted with one to three substituents, each substituent being 

independently selected from the group consisting of methylenedioxy, F, CI, CH 3l 

OCH 3 , OCF 3 , OCF 2 H and CF 3 ; and 

R 1A is hydrogen. 



25 compounds, designated the AN Group, are those compounds of the C Group 
wherein 



Another group of compounds which is preferred among the C Group 




R 



HETis 



Z is OO or S(Oh\ Q is a covalent bond; X is C=0; Y is NR 2 ; 
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•en Mrogen, (CHyaw or -(C^^cVC^oa^; where the s*yl 
and cycfoaflcyl groups in the definition of R* are optionally substituted with 1 
2 or 3 fluoro groups; 
R 1 is hydrogen; and 

S R' is select from the group consisSng of PherryWHKK:^. pyrtoVKJrW^H 

each subsbtuer* b«ng Mependem, selected from the group ' 

memyte™ (1 io )<y , l :,c,.CH,OCH,OCF,OCF 2 HandCF 3 

10 A ^ rt " m ^^«' , ^^^ANG™ P cor was 
^na^ A0G ^. OTmose ^^ rt ^ ANG ^^ nz ^. 

C-O. R . hydrogen or (Crafty, opto™** su bs«uted wtm l^oro groups 
A9roupofcompoundswWch iS p ref . rre d among me AO Group compounds 

^^"^^•^re^arylportionofthegroupsdeflnedfbrR^s 

«*ependently selected from the group consisting of methylenedioxy F C. CH 
OCH 3 .OCF 3 .OCF 2 HandCF3. ' ' CHfc 

A preferred compound of the AP Group is 8aKR,S)-2-amino-N-[1-(RW1H. 

emyl>2^ethyl-propionamide. 

O^mH^ PrefenBd ° f ^ AP GrDUp is ^)-2-amino-NHi- 

^H1^y,methyO-2-(2.m e thyM,^^ 

y^-oxcxeth^-methy^ropionamide. 

y^2-oxo^thy0-2-methy4>ropionamide. 
This invention also provides: 

* ^ 35 "■»"* doff*, cats and horses, which compdM 
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pharmaceutical compositions which comprise a pharmaceutical^ acceptabl 
carrier and an effective amount of a compound of Formula I; 

pharmaceutical compositions useful for increasing the endogenous 
production or release of growth hormone in a human or other animal which 
5 comprise a pharmaceutical^ acceptable carrier, an effective amount of a compound 
of Formula I and a growth hormone secretagogue selected from the group 
consisting of GHRP-6, Hexarelin, GHRP-1, growth hormone releasing factor (GRF), 
IGF-1, IGF-2 and B-HT920 or an analog thereof, 

methods for treating or preventing osteoporosis and/or frailty which comprise 
10 administering to a human or other animal especially dogs, cats and horses, in need 
of such treatment or prevention an amount of a compound of Formula I which is 
effective in treating or preventing osteoporosis and/or frailty; 

methods for treating or preventing diseases or conditions which may be 
treated or prevented by growth hormone which comprise administering to a human 
15 or other animal in need of such treatment or prevention an amount of a compound 
of Formula I which is effective in promoting release of endogenous growth hormone; 

preferred methods of the immediately foregoing methods is where the 
disease or condition is congestive heart failure, frailty associated with aging or 
obesity; 

20 preferred methods of the immediately foregoing methods is where the 

disease or condition is congestive heart failure or frailty associated with aging; 

methods for accelerating bone fracture repair, attenuating protein catabolic 
response after a major operation, reducing cachexia and protein loss due to chronic 
illness such as AIDS or cancer, accelerating wound healing, or accelerating the 

25 recovery of bum patients or patients having undergone major surgery, which 

methods comprise administering to a mammal in need of such treatment an amount 
of a compound of Formula I which is effective in promoting release of endogenous 
growth hormone; 

preferred methods of the immediately foregoing methods is for accelerating 
30 the recovery of patients having undergone major surgery or for accelerating bone 
fracture repair; 

methods for improving muscle strength, mobility, maintenance of skin 
thickness, metabolic h meostasis or renal homeostasis, which methods comprise 
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administering to a human or other animal in need of such treatment an amount of a 
compound of Formula I which is effectiv in promoting release of endogenous 
growth hormone; 

methods for the treatment or prevention of osteoporosis and/or frailty which 
5 compnses administering to a human or other animal especialry dogs, cats and 
horses, with osteoporosis and/or frailty effective amounts of a bisphosphonate 
compound and a compound of Formula I; 

preferred methods of the immediately foregoing methods is where the 
bisphosphonate compound is alendronate or ibandronate; 
10 methods for the treatment or prevention of osteoporosis and/or frailty which 

comprise administering to a human or other animal especialry dogs, cats and 
horses, with osteoporosis and/or frailty effective amounts of estrogen or Premarin® 
and a compound of Formula I and, optionally, progesterone- 

. meth0ds f0r *«*ment of osteoporosis and/or frai.ty which comprise 
adm.n.stenng to a human or other animal especiaHy dogs, cats and horses, with 
osteoporosis and/or frailty effective amounts of ca,dtonin and a compound of 
Formula I; 

methods to increase .GF-1 fevels in a human or other anima. especialfy 
dog*, cats and horses, deficient in IGF-1 which comprise administering to a human 
0 or other animal with IGF-1 deficiency a compound of Formula I- 

methods for the treatment of osteoporosis and/or frailty which comprises 
admiring to a human or other anima. especially dogs, cats and horses with 
osteoporosis and/or frailty effective amounts of an estrogen agonist or antagonist 
and a compound of Formula I; 

5 Preferred methods of the immediately foregoing methods is where the 

estrogen agonist or antagonist is tamoxifen, droloxifene. raloxifene, idoxifene 
^4-fluoro-phenyr^^ 

naphtha.ene-2-o.; &*+1*mW^^ 6 ? ^ 

^ahydro^aphtha.ene-2-o!; ^heny^4H2-pyrro.idirHl-y^thoxy>phenyr> " 
WS-tetrahydrc^^ 

^ydroxy-1,2,3,4^trahydrc-naphthalene, H'-pyrrclidinoeto 
^phenylHW^^^ 

5W2-piperidi,M-*^ 
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1-(4*-pyiTolidinolethoxyph nyl)-2-ph nyl-e-hydroxy-I^.S^tetrahydro-isoquinoline. 

methods for enhancing growth and improving carcass quality of an animal 
other than humans which comprise administering to said animal an effective amount 
of a compound of Formula I; 
5 methods for enhancing feed efficiency in an animal other than humans 

which comprise administering to said animal an effective amount of a compound of 
Formula I; 

methods for increasing milk production in a female mammal which comprise 
administering to said female mammal an effective amount of a compound of 
10 Formula I; 

methods for increasing piglet number, increasing pregnancy rate in sows, 
increasing viability of piglets, increasing weight of piglets or increasing muscle fiber 
size in piglets which comprise administering to a sow or piglet an effective amount 
of a compound of Formula I; 

15 methods for increasing muscle mass, which comprise administering to a 

human or other animal such as dogs, cats, horses, cattle, pigs, chickens, turkeys, 
sheep and fish, in need of such treatment an amount of a compound of Formula I; 

methods for promoting growth in growth hormone deficient children which 
comprise administering to a growth hormone deficient child a compound of Formula 

20 I; 

methods for the treatment or prevention of congestive heart failure, obesity 
or frailty associated with aging, which comprise administering to a human or other 
animal in need thereof effective amounts of a functional somatostatin antagonist 
and a compound of Formula I; 
25 preferred methods of the immediately foregoing methods is where the 

functional somatostatin antagonist is an alpha-2 adrenergic agonist and the other 
animal is a dog, cat or a horse; 

preferred methods of the immediately foregoing methods is where the alpha- 
2 adrenergic agonist is clonidine, xyiazine or medetomidine. 
30 methods for treating insulin resistance in a mammal, which comprises 

administering to said mammal an effective amount of a compound of Formula I; 

preferred methods of the immediately foregoing methods is where the 
condition associated with insulin resistance is type I diabetes, type II diabetes, 
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hyperglycemia, impaired gtucos tolerance or an insulin resistant syndrome; or 
where th condition associated with insulin resistance is associated with obesity or 
old age; 

methods for increasing the endogenous production or release of growth 
5 hormone in a human or other animal especially dogs, cats and horses, which 

comprise administering effective amounts of a compound of Formula I and a growth 
hormone secretagogue selected from the group consisting of GHRP-6, Hexarelin, 
GHRP-1, growth hormone releasing factor (GRF), IGF-1, IGF-2 and B-HT920 or an 
analog thereof; 

10 pharmaceutical compositions useful for treating or preventing osteoporosis 

and/or frailty which comprise a pharmaceutically acceptable carrier, an amount of a 
bisphosphonate compound and an amount of a compound of Formula I; 

pharmaceutical compositions useful for treating or preventing osteoporosis 
and/or frailty which comprises a pharmaceutically acceptable carrier, an amount of 
15 estrogen or Premarin®, an amount of a compound of Formula I and, optionally, an 
amount of progesterone; 

pharmaceutical compositions useful for treating osteoporosis and/or frailty 
which comprise a pharmaceutically acceptable carrier, an amount of calcitonin and 
an amount of a compound of Formula I; 

pharmaceutical compositions useful for treating preventing congestive heart 
failure, obesity or frailty associated with aging, which comprise a pharmaceutically 
acceptable carrier, an amount of an alpha-2 adrenergic agonist and an amount of a 
compound of Formula I; 

a preferred pharmaceutical composition of the immediately foregoing 
compositions is where the alpha-2 adrenergic agonist is clonidine, xyiazine or 
medetomidine; and 

methods for increasing levels of endogenous growth hormone, which 
comprise administering to a human or other animal in need thereof effective 
amounts of a functional somatostatin antagonist and a compound of Formula I. 

In yet another aspect, this invention provides methods for improving muscle 
strength, mobility, maintenance of skin thickness, metabolic homeostasis and renal 
homeostasis, which comprise administering to a human or other animal especially 
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dogs, cats and horses, in need of such treatment an amount of a comp und of 
claim 1 which is effective in promoting release of endogenous growth hormone. 

The instant compounds promote the release of growth hormone which are 
stable under various physiological conditions and may be administered parenteraliy, 
5 nasally or by the oral route. 

Another group of compounds which is preferred within the E Group 
compounds, designated the EA Group, comprises those compounds, or 
stereoisomeric mixtures thereof, diastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomers thereof, or 
10 prodrugs of such compounds, mixtures or isomers thereof, or pharmaceutical^ 
acceptable salts of the compounds, mixtures, isomers or prodrugs wherein: 
Z is OO; Q is a covalent bond; 
Yis CR 9 R t0 

where R 9 in the definition of Y is selected from the group consisting of 
15 hydrogen, fluoro, hydroxy and (CrCJalkyl optionally substituted with 1-3 

fluoro groups; and R 10 in the definition of Y is selected from the group 
consisting of hydrogen, fluoro, and (d-C^alkyl optionally substituted with 1- 
3 fluoro groups with the proviso that R 10 cannot be fluoro when R 9 is 
hydroxy, 
20 andXisCHR 9 

where R 9 in the definition of X is selected from the group consisting of 
hydrogen, fluoro, hydroxy and (C r C2)alky1 optionally substituted with 1-3 
fluoro groups. 

A group of compounds which is preferred within the EA Group compounds, 
25 designated the EB Group, comprises those compounds or stereoisomeric mixtures 
thereof, diastereomerically enriched, diastereomerically pure, enantiomerically 
enriched or enantiomerically pure isomers thereof, or prodrugs of such compounds, 
mixtures or isomers thereof, or pharmaceutical^ acceptable salts of the compounds, 
mixtures, isomers or prodrugs wherein: 
30 R 1 is -CH r A 1 where A 1 is phenyl, pyridyl or thiazolyl, optionally substituted with one 
to three substituents, each substituent being independently selected from the group 
consisting of F, CI, CH* OCH3, OCF 2 H, OCF 3 and CF 3 ; and 
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R 3 is selected form the group consisting f 3-indolyKJHr, phenyKCH^ ph nyl- 
CrVO-CHr and miazolyl-CH^H,-, where the aryl p rfon of the groups defined 
for R ,s optionaily substituted with one to three substituents. each substituent being 
independently seiected from the group consisting of F. CI, CH3, 0CH 3 , OCRH 
5 OCF 3 andCF 3 . 2 ' 

A group of compounds which is preferred within the EB Group compounds 
des,gnated the EC Group, comprises those compounds or stereoisomers mixtures 
thereof, diastereomencally enriched, diastereomerically pure, enantiomeric 
ennched or enantiomericaiiy pure isomers thereof, or prodrugs of such compounds 
matures or isomers thereof, or pharmaceutical acceptable salts of the compounds 
mixtures, isomers or prodrugs wherein 
Xis CH 2 ; 
YisCRV 0 

wnere R» and R- in the definition of Y are independent* seiected from the 
group consisting of hydrogen, fluoro. and (C^Jalkyl optionally substituted 

with 1-3 fluoro groups. 

A group of compounds which is preferred within the EC Group, designated 
the ED Group, comprises those compounds or prodrugs of such compounds or 
pharmaceutical* acceptable sate of the compounds or prodrugs wherein the 
compound is the 8a(R.S).1(R) diastereomenc mature, the 8a(R,l(R) diastereomer 
orthe8a(S).1(R)diastereome^ 

2r ,0n ;I^^ or 

pyTOlo[1.2-a]pyrazin-2-yl)^yr J .2wnemy^ro^ 
25 Another group of compounds which is preferred within the J Group 

compnses those compounds or prodrugs of such compounds or pharmaceutical 
acceptable salts of the compounds or prodrugs wherein the compound is the 
8a(R.S),1(R) diastereomeric mixture, the 8a(R,,l(R) diastereomer or the 8a(S) 1(R) 
d-astereomer of ^aminc-N^l^nzyloxymeth^x^xc^pyndi^. 

methy^ropionamide; ^amino-^l-benzyloxym th^x^-O^co^pynd^. 
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ylmethyl-hexahydro-imidazo[1,5-a]pyr^ or 2- 

amino-N-[1-benzyloxymethyl-2-{2-ethyf-3^^ 

imidazo[1,5-a]pyrazirv7-yl)-2-oxo-ethyl>^^ 

Another group of compounds which is preferred within the Q Group 
5 compounds, designated the OA Group, comprises those compounds or 

stereoisomeric mixtures thereof, diastereomerically enriched, dtastereomerical ty 
pure, enantiomerically enriched or enantiomerically pure isomers thereof, or 
prodrugs of such compounds, mixtures or isomers thereof, or pharmaceutical^ 
acceptable salts of the compounds, mixtures, isomers or prodrugs wherein: 
10 R 1 is -CHrA 1 where A 1 is phenyl, 2-pyridyl, or 3-pyridyl, optionally substituted with 1- 
3 F, 1-3 CI; 

R 2 is methyl or ethyl where the ethyl group is optionally substituted with 1-3 F; and 
R 3 is phenyHCHJr. where the phenyl is optionally substituted with 1-3 F, 1-3 CI or 
1-2 CF 3 ; 

15 A group of compounds which is preferred within the OA Group of 

compounds, designated the QB Group, comprises those compounds or 

stereoisomeric mixtures thereof, diastereomerically enriched, diastereomerically 

pure, enantiomerically enriched or enantiomerically pure isomers thereof, or 

prodrugs of such compounds, mixtures or isomers thereof, or phanmaceuticaDy 
20 acceptable salts of the compounds, mixtures, isomers or prodrugs wherein R 1 is - 

(CH 2 )-A 1 where A 1 is 2-pyridyl, optionally substituted with 1-2 CI; and 

R 2 is methyl or -CH2CF3. 

A group of compounds which is preferred within the QB Group of 

compounds, designated the QC Group, comprises those compounds or prodrugs of 
25 such compounds or pharmaceutical^ acceptable salts of the compounds or 

prodrugs wherein the compound is 2-amino-N-{1-(R)-[1,3-dioxo-8a-(R,S)-pyridir>-2- 

ylmethyk2-(2 f 2,2-trifluoro^thylH^ 

phenyl-butyl)}-2-methyt-propionamide. 

An especially preferred compound within the QC Group comprises the 
30 compound or prodrugs of such compound or pharmaceutical^ acceptable salts of 

the compound or prodrugs where the compound is 2-amino-N-{1-(RH1.3-dioxo-8a- 

(R>-pyridin-2-ylme%k2-(2 f 2^-trifluoro^thyl)-hexahyd^^ 

carb nyf]-(4-phenyl-butyl)}-2-methyi-propi namide. 
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Another especially preferred compound within the QC Group compris s the 
comp und or prodrugs of such compound or pharmaceutically acceptable salts of 
the compound or prodrugs where the compound is 2-amino-N-{1-(RH1.3-dioxo-8a- 
(S)^yridin-2-ylmethyl-2^2 1 2 f 2-trifluorQ-ethyl)-hexahydro-i^ 
5 carbonyl] -(4-phenyl-butyl)}-2-methyl-propionamide. 

Another group of compounds which is preferred within the Al Group of 
compounds, designated the Al* Group, comprises those compounds or 
stereoisomers mixtures thereof, diastereomerically enriched, diastereomerically 
pure, enantiomerically enriched or enantiomerically pure isomers thereof, or 
10 prodrugs of such compounds, mixtures or isomers thereof, or pharmaceutically 
acceptable salts of the compounds, mixtures, isomers or prodrugs wherein: 
A is-CfO^NR^CHz-; 

R 1 is -CH2-A 1 where A 1 is phenyl, pyridyl or thiazolyl, optionally substituted with one 
to three substituents, each substituent being independently selected from the group 
15 consisting of F, CI, CH 3 , OCH3, OCF 2 H, OCF 3 and OF* 

R 2 is hydrogen or -(CrC^alkyi or KCa<^lkyKCVCs)cydoalkyl where the alkyl and 
cydoalkyl groups in the definition of R 2 are optionally substituted with 1-3 fluoro 
groups; 

R 3 is selected form the group consisting of 3-indolyl-CHz-, phenyKCH^, phenyl- 
20 CH2-O-CH2- and thiazolyl-CHrO-CHr, where the aryl portion of the groups defined 
for R 3 is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, a, CH 3 , OCH* OCF 2 H, 
OCF3 and CF 3 ; and 
R 1 * is hydrogen. 

25 A group of compounds which is preferred within the Al* Group of 

compounds, designated the AI B Group, comprises those compounds or prodrugs of 
such compounds or pharmaceutically acceptable salts of the compounds or 
prodrugs where the compound is the 3a(R.S),7a(R,S) diastereomeric mixture, the 
3a(R) f 7a(R) diastereomer, the 3a(S),7a(S) diastereomer, the 3a(R) t 7a(S) 

30 diastereomer, or the 3a(S),7a(R) diastereomer of 2-amino-N-[2-(3a-benzyl-2- 
cydopropyl-3K)xo-ociahydro-pyr^ 

ethyl]-2-methyl-propionamide; 2-amino-N-{2-(3a-benzyl-2-meth^ 
pyrrolo[3,4<lpyridin-5-yI)-1(RH^^ 
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Tnis invention also provides compounds of the formula 

o x 4 

5 ^ 

or a stereoisomer mWur. ther«f. diastoreomedcaliy enriched, tfastereomedc* 
2,,'™*^ «— - ^omedcaay pure isomer CT! 

acceptable salt of the compound, mixture, isomer or prodrug 
10 wherein a * 

HET is a heterocyclic moiety selected from the group consisting of 




R 1A 



i r 

C" M 



dis 0.1 or 2. 
eis 1 or 2; 



15 



A is a divalent radical, where the left hand side of the radical as shown h.. 

° • se,ected "om the group consisting of 

^(RV^V^CRVV 
20 -S(O) r C(R 9 R ,0 KJ(R 9 R 10 )-. 
-C(R 9 R t0 )-O-C(OK 

-c(R 9 R ,, Vac(R 9 R ,0 >-, 

-NR 2 -C(0)-C{R 9 Ri»)., 

-OCCOH^R"^' 0 ).. 
25 -C(RV°k:(0)-NR*. ( 
-CfR^^fOH)-, 
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-C(O)-NR 2 ^(R 9 R«VC(R 9 R 10 ). 1 
-C(0)-0-C(R 9 R 10 )-, 

^RV^R^^RV'VcfRV 0 )-. 

5 ^(RV^RVVNR^Oh 
^(RV^RV^OAOh 
-NR 2 -C(O)-C(R 9 R ,0 ).C(R 9 R ,0 ). ( 

-NR 2 ^(O) r C(R 9 R 10 K:(R 9 R ,, V. 

-^(O)-C(rV 0 )-c(R 9 r 10 )-, 
10 -c(R 9 r ,0 h:(r 9 r 1, Vc(O).nr 2 -. 
-C(R 9 r ,0 k:(r 9 r ,0 )-C(ok 
-c(R 9 r 1( Vnr 2 -c(ok)-. 

-CCR^^VOCCOHJR 2 , 

-C(R 9 R 10 )-NR 2 -C(O)-NR 2 -, 
15 -NR^OHD-C^RV 0 )-. 
-NR'-CCOJ-NR^rV 0 ). 
-NR^Oj-NR^CCR 5 ^ 10 )., 
-OCCOJ-NR 2 ^^'")., 

-ccr^Vnr^-c^ 10 )-, 

20 -NR 12 -C(R 9 R^ > 

-NR 12 -C(R 9 R'°)-C(R 9 R 10 )-, 
-QOJ-O-CtR^^^'RiO). 

-C(R 9 R 1, VC(R 9 R ,0 )-N(R")., 
-C^'^NR 12 ., 

25 ^(RV^CCRVVNR^Ojr. 
"C(R 9 R 1< VC(R 9 R 1< ^S(0) r NR 2 -' 
-CCR 9 R 10 K^V°K(0)O-, 
^R 9 R'%S(0) r C<R*Ry, 

-C(R 9 R 10 >C(R 9 R ,, VS(O) r , 
30 -OC(R 9 R ,9 >C(R 9 r'o ) . 

-C(R 9 R 1 VC(R 9 R ,0 K>. > 

^fr 9 R'°yC{Oyc<R 9 R< 0 y t 

-C(O>C(R 9 R 1 VC(R 9 R ,0 )-and 
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-C(R 9 R 10 )-NR 2 -S(O)2-NR 2 -; 
Q is a covalent bond or CH 2 ; 
W is CH or N; 

X is CR^R 101 . C=CH 2 or C=0; 
5 Y is CR'R 10 , O or NR 2 ; 
2 is OO, C=S or SCOfc; 

R 1 is hydrogen, -CN, -(CH^Np^CfCOX 6 , KCHjJqNp^CfOXCHjJrA 1 , 

-{CH^Np^SfOMCHjK-A 1 , -(CH^Np^SfOfeX 6 , -(CH^Np^OJNp^CHjJrA 1 , 

-<CH 2 ),NpC , te<0)Np( 6 )P< 6 ), -(CH^COJNP^PC 6 ), -(CH 2 ) q C(0)N(X 6 )(CH 2 ) r A 1 , 
10 -(CHOqCfOpX 6 , -(CH^C^CXCHjJrA 1 , -{CH^CX 6 , -(CH^OCfOJX 6 . 

-{CH 2 ),OC(0)(CH 2 )^A , . -{CH^CX^OJNCX^CHjX-A 1 . -(CH^OC^NpC 6 )^, 

-(CHj^CPJX 6 , -(CH^CfOKCHjJrA 1 , -(CH^N^CfC-JOX 6 . 

-(CH^Np^OfeNp^pC 6 ), -(CHJ^OmX 6 . -(CH^OUCHzVA 1 . 

-{d-Co^lkyl. -(CHj)^ 1 , -(CHiVCC^cydoalkyl. -(CHjVY^CrCeJalkyl, 
15 -(CH2) q -Y 1 -(CH2)rA 1 oMCH^-Y^CHzMCs-CTjcydoalkyl; 

where the alkyl and cydoalkyl groups in the definition of R 1 are optionally 
substituted with (CrC 4 )alkyi, hydroxy, (Ci-C 4 )alkoxy, carboxyl, -CONH 2 , 
-S(0) m (Ci-C6)alkyl, -C02(CrC4)aIkyl ester, 1H-tetrazol-5-yl or 1, 2 or 3 fluoro 
groups; 

20 Y 1 is O. S(0) m . -C(0)NX 6 -, -CH=CH-, -C^C-. -Np^CfO)-. -CPJNX 6 -, 

-C(0)0-, -OCCOJNpC 6 }- or -OC(0)-; 
qisO, 1,2. 3 or 4; 
tisO. 1,2 or 3; 

said (CH^q group and (CH^ group in the definition of R 1 are optionally 
25 independently substituted with hydroxy, (CrC 4 )aikoxy, carboxyl, -CONH2, 

-S(0) m (Ci-C6)alkyl, -C02(d-C 4 )alkyl ester, 1H-tetrazol-5-yl, 1, 2 or 3 fluoro 

groups or 1 or 2 (Ci-C 4 )alkyl groups; 
R 1A is selected from the group consisting of hydrogen, F, CI, Br, I, (Ci-Csjalkyl, 
phenyl(d-C3)alkyl, pyridyl(C,-C3)alkyl. thiazolyl(Ci-C3)alkyl and thienyl(CrC3)alkyl, 
30 provided that R 1A is not F, CI, Br or I when a heteroatom is vicinal to C; 

R 2 is hydrogen, (CrQOalkyl, -(Co-C3)alkyKC3-C 8 )cydoa!kyl, -(d-C^alkyl-A 1 or A 1 ; 

where the alkyl groups and the cydoalkyl groups in the definition of R 2 are 

optionally substituted with hydroxy, -CPJOX 6 , -C^NpC^pO, -NpC^pC 6 ). - 
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StOUC-CsJalkyl. -C(0)A\ -QOXX 6 ), CF 3 , CN or 1, 2 or 3 independent*- 
selected halo groups; 

R 3 is selected from the group consisting of A 1 . (d-C 10 )alkyl, -(C 1 -C 6 )alkyl-A , -(C,- 
C6)alkyKC3^ 7 )cycloalkyl. -(C 1 -C s )alkyl-XVc 1 -Cs)alky.. -(^alkyl-X^CrCsialkyl- 
5 A and-CC-CsJalkyl-X^C-CsJalkyKCrCT^oalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with 
-StOWC^alkyl. -CCOOX 3 , 1, 2. 3, 4 or 5 independently selected halo 
groups or 1, 2 or 3 independently selected -OX 3 groups; 
X 1 is O. $(OU -NfX^CfO)-. -C(0)N(X 2 X -CWh -C(0)0-, -CX^X 2 - 
10 -NpC^OO-.-O^ONfX^or-CsC-; 

R 4 is hydrogen, (CrQOalkyl or (C^^cycloalkyl, or R 4 is taken together with R 3 and 
** Carb ° n at ° m 10 «** *"* are attached and form (Cs-C^cycloalkyl, ( Cs - 
C 7 )cydoalkenyl, a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen 
sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated fully 
unsaturated or fully saturated 5- or ^membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

X* is hydrogen or (CVCsJalkyl or X* is taken together with R 4 and the nitrogen atom 
to wh,ch X 4 is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 

R is a bond or is 

(CHa), <CH2) b 
where a and b are each independently 0. 1, 2 or 3; 
X s and X* are each independently selected from the group consisting of 
hydrogen, CF 3 . A 1 and optionally substituted (C-Cejalkyl; 

the optionally substituted (Ct-Ce)alkyl in the definition of X 5 and X 5 " is 
optionally substituted with a substituent selected from the group 
consisting of A'. OX 2 , -SCOUCr^alkyl. -C(0)OX 2 . (C^cydoalky., 
30 -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 
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or *e carton bearfng * or x* fom* one „ ^ m ^ aM 

nrtrogen at m bearing R 7 and R 8 when* each ^ ^ , 

Ca ?l ata !l Pm * le<i •"' "* en on * «*• <* formed then only 

oneofX'orX- l s Mll *ca*ona 1 o m ando„^on ao( R'orR* i son«« 

be on the nitrogen atom; 

«* *^ ^ ™* M» ****** in, ^ m 

2T IT ' ^ Sa * mted *** S * Urated »" to 7 -™*«red 
^^.p^s« l ^ w ^ S a l ^d4.« 08 . m en* en3dltl9havN)1 

■*•—■> setected non, me group „ 
oxygen, sulfur and nitrogen; 

al^rtl^ "* * ^ ** to «** ** are 

1 5 2 > T 3 "** ^ ^ 0f a I-** saturated or 

Ter^ 5 " ° r ^ embered ** 1 « heteroatoms 

trt^r 6 ^ ^ *" ^ ^ ° f ** and 

oxygen, fused to a partia.^ saturated, ft* saturated or fully unsaturated 5- 

1^1** 0Pti0na " y ^ 1 to 4 

selected from the group consisting of nitrogen, sulfur and oxygen 

" 7 * ^ independent,y or optionally substituted (C^W 

where the opfcnaHy substituted (C^iKy, h the definition of R 7 and R» is 
optionally independently substituted with A\ -C^O-^-CeJalkyl 
-StOUC-CsJalkyl, 1 to 5 halo groups. 1 to 3 hydroxy groups. 1 to 3 
-O^COKd-^oJalkyl groups or 1 to 3 (CrC^alkoxy groups- or 
and R <*" * teken Aether to form -(CH^CH^- 
Jrvhere L is Cpc'XX 2 ), or N(X 2 ); 

f ' f ' RW and R,te are each independently hydrogen, fluoro. hydroxy (Cl . 
» Qalkoxy or <C, - Chalky, optionally substituted with 1 to 5 hal Mm 

that at least one of R 9 R* RiW*. halogroups. provided 

« one or r , R , r or R ,s present and is (C, - C^)alkoxy 
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R 11 is selected from the group consisting of (C r Cs)alkyl and phenyl optionally 
substituted with 1-3 substitutents each independently selected from the group 
consisting of (Ci-Cs)alkyl, halo and (Ci-Cs)alkoxy; 

R 12 is selected from the group consisting of (CrCs)alkylsulfonyI ( (Ci-Cs)alkanoyl and 
5 (Ci-C5)alkyl where the alkyl portion is optionally independently substituted by 1-5 
halo groups; 

A 1 for each occurrence is independently selected from the group consisting of (C$- 
C 7 )cydoalkenyl, phenyl, a partially saturated, fully saturated or fully unsaturated 4- 
to 8-membered ring optionally having 1 to 4 heteroatoms independently selected 

10 from the group consisting of oxygen, sulfur and nitrogen and a bicyclic ring system 
consisting of a partially saturated, fully unsaturated or fully saturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
the group consisting of nitrogen, sulfur and oxygen, fused to a partially saturated, 
fully saturated or fully unsaturated 5- or 6-membered ring, optionally having 1 to 4 

15 heteroatoms independently selected from the group consisting of nitrogen, sulfur 
and oxygen; 

A 1 for each occurrence is independently optionally substituted, on one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substrtuent independently selected from the group 
20 consisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3 , CH 3 , OCH 3( -OX 6 , 

-CCOJNp^pC 6 ), -CCOJOX 6 , oxo, (CrCtOafkyl, nitro, cyano, benzyl, -S(0) m (Ci- 
CeJalkyl, 1H-tetrazol-5-yl f phenyl, phenoxy, phenylalkyloxy, halophenyl, 
methylenedioxy, -NpOfX 6 ), -Np^C^XX 6 ), -SfOfcNp^tX 6 ), 
-NpC^PJrPhenyl, -Np^SfOfeX 6 , -CONX 11 X 12 , -S(0)2NX 1, X 12 , 
25 -NX^OfeX 12 , -NX^ONX^X 12 , -NX^OfeNX 1 ^ -NX^OJX 12 , imidazolyl, 

thiazolyl and tetrazolyl, provided that if A 1 is optionally substituted with 
methylenedioxy then it can only be substituted with one methylenedioxy; 
where X 11 is hydrogen or optionally substituted (Ci-CeJalkyl; 

the optionally substituted (d-CeJalkyl defined for X 11 is 
30 optionally independently substituted with phenyl, phenoxy, 

(Ci-Ce)alkoxycarbonyl ( -SCOWCrCsJalkyl, 1 to 5 halo groups, 
1 to 3 hydroxy groups, 1 to 3 (d-dojalkanoyloxy groups or 1 
to 3 (d-C6)alkoxy groups; 



WO 98/58947 



PCT/IB98/00873 



-43- 

X 12 



/ 2 

10 



15 



is hydrogen, (Ct-Cejalkyl, ph nyl, thiazolyl, imidazolyl fury! r 
thi nyl, provided that when X» is not hydrogen, the X" group is 
optional* substituted with one to three substituents independently 
selected from the group consisting of CI, F, CH,, OCH 3 , OCF 3 and 

orX" and X 12 are taken together to form -(CHjVL'-CCH^- 
L'isCtxVj.O.S^orNpc 2 ); 
r for each occurrence is independently 1, 2 or 3; 

X 2 for each occurrence is independent* hydrogen, optional* substituted (C. 
C,)a.Ry, or optionalry substituted (C^cydoalkyl. where the optionally substituted 
(Chalky, and optionally substituted ^cycloalkyl in the definition of X 2 are 
optional* independently substituted with -SCOUC^alky,. -C(0)OX 3 , 1 to 5 halo 
groups or 1-3 OX 3 groups; 

X 3 for each occurrence is independently hydrogen or (CrC^kyr 

rit/T ° CCUTOnCe ^ independen ^ optionally substituted (Cr 

C6)alkyl. (CrCJhalogenated alkyl, optional* substituted (CVC 7 )cydoalkvl (C~C v 
halogenated cycloa^, where optional* substituted (Chalky, and opti^y 
:^ ( ^ * - — « - * * opti^Hy independentiytT 

Cs)alky.. the two (C,-Cs,a*y, groups may be optional* joined and, together wfth tte 

otllT" *" " * ^ ^ ~ - ' * * ^eTn" 
optional* havrng oxygen, sulfur or NX 7 as a ring member 

25 X 7 is hydrogen or (d-CJalkyl optional* substituted with hydroxy; 

m for each occurrence is independent* 0. 1 or 2; 
with the proviso that 

A ^^8^otcon>po U nds««,l„lheseopeoftt»comp<H m d s 
tfsclo^ in me ^edBteV pa^ h ^ ^ ^ 
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comprises (hose compound* or a stereofcomenc mixtures thereof 
*-»••"•*•» **«^^^^pu re .en, W ^ n « ra ,^e„ ficftedw 

.^^»pi-«»«--»«p t- . 1-lllfiI . <n ^ 

5 isomers or prodrugs wherein: nus,mMures, 
HETis 

*' is KCHiVA', -(CH^-fCrOcyckall^ or fCCJ** 

*1»reA' t ,«« d e r ^ wR . feDhe ^,^; ihiaa)Wor 

.^"^wtmenetotr^su*^ 

ocf 2 h. OCF 3 and CF3; 

*he cydoallcyf and alkyl groups m the definition of R 1 are optionafly 
^^^ (C ^ ^uoroafcm* 

tis 1 or 2; 

^issetec^formttegreupcon^,,,,, pherrytCH^H. 

where the aryl portion of the groups defined ftv rs ic «^ „ 

auupsaennedrorR is optionally substituted 

«^one to ^suns^.ead,subs«u^ b e N , indep9ndel% 
^ *" ** ""^ * * CH, OCH, OCF,H. OCF, and 

25 R 4 is hydrogen; 

R 6 iS (CW^a (CH2) b 

6,6 2 B a bond: * and x5a are each methvf- a 
and b are each 0; ' " ,ei nyi. a 

R 7 and R 8 or ach hydrogen; 
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X* is hydrogen. 

A group of compounds which is preferred within the ZA Group of 
compounds, designated the ZB Group, comprises those compounds or 
stereoisomeric mixtures thereof, diastereomericalry enriched, diastereomerically 
5 pure, enantiomerically enriched or enantiomerically pure isomers thereof, or 
prodrugs of such compounds, mixtures or isomers thereof, or pharmaceutically 
acceptable salts of the compounds, mixtures, isomers or prodrugs wherein: 
Z is C=0; Q is a covalent bond; 
YisCRV 0 

10 where R 9 in the definition of Y is selected from the group consisting of 

hydrogen, fluoro. hydroxy, (C^alkoxy and (C-C^alkyl optionally 
substituted with 1-3 fluoro groups; and R 10 in the definition of Y is selected 
from the group consisting of hydrogen, fluoro. and (d-C^alkyl optionally 
substituted with 1-3 fluoro groups with the proviso that R 10 cannot be fluoro 

15 when R 9 is hydroxy or (CrCJalkoxy; 

and X is CHR 9 " 

where R 9 in the definition of X is selected from the group consisting of 
hydrogen, fluoro, hydroxy. (C-Oalkoxy and (CKyalkyl optionally 
substituted with 1-3 fluoro groups. 
20 R 1 is -CH2-A 1 

where A 1 is phenyl, pyridyl or thiazolyl, optionally substituted with one to 
three substituents. each substituent being independently selected from the 
group consisting of F, CI. CH* OCH* OCF 2 H, OCF 3 and CF 3 ; and 
R 3 is selected form the group consisting of 3-indoIyl-CHr. phenyKCH^, phenyl- 
25 CH2-O-CH2- and thiazolyl-CHa-O-CHr. 

where the aryl portion of the groups defined for R 3 is optionally substituted 
with one to three substituents, each substituent being independently 
selected from the group consisting of F. CI. CH 3 , OCH 3 , 0CF 2 H. OCF 3 and 
CFj. 

A group of compounds which is preferred within the ZB Group of 
compounds, designated the ZC Group, comprises those compounds or prodrugs of 
such compounds or pharmaceutically acceptable salts of the compounds or 
prodrugs wh re the compound is the 8(R,S),8a(R,S) diastere meric mixture, the 
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8(R),8a(R)diastreomer,th 8(S).8a(S) diastereom r. the 8{R).8a(S) diastereomer, 
or the 8(S),8a(R) diastereomer of 2-amino-N-[1 (R^benzyloxymethyk2-(8-memoxy^ 
°^a-pyndirv2-ylmethyl-h^ 
methyl-propionamide. 

This invention also provides methods of treating or preventing sleep 
disorders in a mammal, including humans or other animals such as especially dogs, 
cats and horses, which comprise administereing to such human or other animal an 
effective amount of a compound of Formula I. 

This invention also provides the L-tartrate salt of 2-amino-N-{i-(R)- 
benzyloxymethy«-ri,^-oxo^ 

hexahydro-irroaazo[1,5-a^^^ 

This invention also provides compounds of the formula 



I N- 



-R 2 



o 

where R 1 is hydrogen, -CN. -(CH^N^CfOJX 6 , -(CH^Np^f^OKCH^A 1 
5 W^SCOMCH^A', -(CH^NCX^SJO)^, -(CH^NCX^CCOJN^CryrA 1 
-{CH^Np^CCOJNO^rX 6 ). -(CH^ONP^CX 6 ). -(CH^^N^Crfc^A 1 
-{CH^O^X 6 , -{CH^CP^CH^A 1 , -(CH^OX 6 , -(CH^OCfOJX 8 , 
-{CH^OCCOKCHzVA 1 , -{CH^OCCON^CH^A 1 , -<CH 2 ),OC(0)N(X 6 )(X 6 ) 
-(CH^OJX 6 . -{CH 2 ) q C{0)(CH 2 ) ^ A , . -(CH 2 ),NCX 8 )C(0)OX 8 , 
-(CH^NPC^OJjNCX^CX 6 ), -(CH^f^X 6 , -{CH^OWChyrA 1 . 
-(C.-doJalkyl, -{CH^A 1 , -{CH^CrOcycloalkyl, -{CH^Y^d-CeJalkyl 
-(CH^CH^ 1 orKC^-Y^CH^CVC^cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 

substituted with (CrC 4 )alkyl, hydroxy, <d-C 4 )alkoxy. carboxyl, -CONH,. 

-^OUCi-CsJalkyl, -COrfd-C^alkyl ester, 1H-tetrazol-5-yl or 1, 2 or 3 fluoro 

groups; 

Y 1 is O. S(OU -CiOJNX 8 -, -CH=CH-. -NpOqO)-, -f^ONX 6 -, 

-C(0)0-, -0C(0)NP(V or -OC(0)-; 
m for each occurrence is 0, 1 or 2; 
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qisO, 1,2, 3 or 4; 
tisO. 1.2 or 3; 

said (CH,), group and group in the definition of R 1 are optional* 
•ndependently substituted with hydroxy. ( Cl -C 4 )alkoxy. carboxyl, -CONH, 
-SCOJ^C-CsJalkyl. -C^CrC^alkyl ester. IH-tetrazol-S-yl. 1. 2 or 3 fluoro 
groups or 1 or 2 (CrC 4 )alkyl groups; 
A' for each occurrence is independent* selected from the group consisting of (Cs - 
C 7 )cydoa.kenyl, pheny., a partial* saturated, fully saturated or fu,ly unsaturated 4- 
to ^membered ring optional* having 1 to 4 heteroatoms independently selected 
from the group consisting of oxygen, sulfur and nitrogen and a bicyclic ring system 
coring of a partial saturated, fully unsaturated or fully saturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independent* selected from 
*e group TOnsisting of nitR)gen ^ gnd oxygen ^ to a 

«% saturated or ft* unsaturated 5- or *membered ring, optional* having 1 to 4 
heteroatoms ^dependent* selected from the group consisting of nitrogen. suHur 
and oxygen; 

A 1 for each occurrence is independent* optionally substituted, on one or 
optionafly both rings if a' is a bicyclic ring system, with up to three 
substituents. each substituent independent* selected from the group 
consisting of F, CI, Br. I. OCF, OCF 2 H. CF 3l CH, OCH3. -OX 6 

ZZ^'ZT' oxo ' ~* be ^- 

^ l-« V. Phenytelkyloxy, hatophenyl, 
methyienedioxy, -N^fX 6 ), -NfXtoojfX 6 ), -SCOfeNf^fX 6 ), 

^P^S(O) 2 ^henyl.-N(X 8 )S(0) 2 X 6 .-CONX ,, X ,2 -SfOkNX'V 2 
-NX^O^. -NX<CONX"X« -^(OfeNX^. -NX«C(0)X«. imidazo^ 
thiazo*. and tetrad, proved that if * is optional* substituted with' 
methyienedioxy then it can on* be substituted with one methytenedioxy; 
where X 11 is hydrogen or optional* substituted (C-QOalkyl; 

<he optional* substituted (Chalky! defined for X" is 
optional* independent* substituted with phenyl, phenoxy 
(CrCsJalkoxycarbonyl. -SfOWCt-Qalkyl, 1 to 5 halo groups' 
1 to 3 hydroxy groups, 1 to 3 (CrC^alkanoytoxy groups or 1 
to 3 (Ci-Ce)alkoxy groups; 
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X 12 is hydrogen. (C^Jalkyl. phenyl, thiazolyl, imidazolyl furyl or 
thi nyl. provided that when X« is not hydrogen, the X« group is 
optionally substituted with one to three substtuents independent* 
fleeted from the group consisting of CI. F, CH3, OCH,. OCF 3 and 

CF3. 

"^'^X^arelakentDselherlolbiroKCHjKVCH^- 
L'fcC(X i KX 2 >,0,S<0) m orNp^ 

carboxyl. CONHz. ^' ^-C^oxy. 

-StOW^alkyl. carboxylate (Chalky, ester or IH-tetrazol^yl- or 

C-Csjalkyl. the two (Chalky, groups may be optional^ Joined and 
togetherwHhtheatomtowhi^ 

to 9- membered ring optionally having oxygen, sulfur orNX 7 asarinq 
member; and * 

****** ^wa-^Hwa**-* <Cr c^' 

where •» afcy, groups and the cdoaM groups in *e dew™ „ 
R- are optionally subsumed with hydroxy. -C^X-. -C(O)NpA0rt 

3 independently selected halo groups. 
A gr.up „ compounds which is pre,*™, ^ „ 
-« *e .m-ned^y prec *ding pa^. d^ M ^ 
^compoundswnereinR'hCH.A-^dR^cF^ 

A group of compounds which is preferred within the XA Group of 
co^.de^^xB^^^^^^^^ 
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A compound which is pref rred within the XB Group of compounds is 8a- 
pyridir^-ylmeth^^ 

dione. 

Another compound which is preferred within the XB group of compounds is 
> the L-tartrate salt of 8a-pyMin-2-ylme myW ^ 
imidazop ,5-a]pyrazine-1 ,3-dione. 

Tnis invention also provides a process for preparing ^ox^sywrm- 
2-ylrne^2-(2,2,2-trifiuorc^y0-hexahyd^ 

acd tert-butyl ester comprising reacting 8a^yridin-2-ylmethyl-2-(2,2,2-trifluoro- 
emyO-tetrahydro-imida« [ 1 l 5^Jpyrazine-1.3K i ione with D-tartaric acid in a reaction 
•nert solvent at 0*C to about room temperature for about 5 minutes to about 48 
hours. 

This invention also provides a process for preparing 2-a m ino.N-(l(R)- 
benzytoxymetr^^ 

hexahydro-imida^o^^ 
comprising 

(a) reacting 8a-pyridirH2- v lmeth y l-2-(2,2 1 2-trifluoro^tf,yO-tetrahydro- 
"".dazon .S-aJpyrazine-l, Wione with ^tartaric add in a reaction inert solvent to 
form 1><W8a(S)-pyridin-2^^^ 
rmidazo[1,5^]pyrazine-7-carboxylic add tert-butyl ester; 

(b) reacting said 1>dioxo4ta(S)-pyridin-2^^ 

ethyl^hexahydro-imidazori .5-a]pyra2ine-7-carboxylic add tert-butyl ester with 3- 
benzyloxy-2-^^ 

the presence of a tertiary amine and 1-propanephosphonic add cydic anhydride in 
a reaction inert solvent to form <H Wbenzyk^e^ 
2-ylmemyk2-<2,2,2-t^^ 

ethylcarbamoy^l-methy^ethylHarbarnic add tert-butyl ester; and 

(c) reacting said (H1(RH>er^oxymemy^ 
ylmeth*2-<2*2-tri^^ 

ethy.carbamoyr^l-methv^myr^carbamic add tert-butyl ester with concentrated 
hydrochloric add in a reaction inert solvent to form 2^ino-N-(1(R). 
benzyloxymemyW^^^ 

hexahydroHrrtdazoJI^aJpyrazin-^-m myl-propionamide hydrochloride 



10 



WO 98/58947 

PCT/IB98/00873 

-50- 

toe chem-c, a*, Certain Passes for „ mamlMm „, 

5 reaction schemes. ^ 
in Ifeabo™*,^ formulae and tagw tr« ir^ appfaHon 

TH. alkyi gnjups a* Wended to inclu* those alkyi groups of (he 
0 «•■»*-* or thp* bond, Exenpfcr, o, su* a** groups are mafl y ej 
aM.elr^yl.properofl.butaafenyl.hexBnylandlheBce 

^t:* ~ ^ ^ ^ •» » «- • -* 

« The alkoxy groups specified above are intended to lnduae ^ 

^Pso f ,bede^^ heteasteWorbra[ ^ 

^-yofeuchaJU-^ 
« *-«. Propoxy. isepropoxy. butexy. ispbutoxy. 

* ~^.-^.^.^Pyn^.^,.:~ 

-^bTr^r * ^ * *— - — - 

^^■ tato *^all t yrtei«e^ l0 ^^ 

subsJL'r" " hato86naM ^""^ iWMWO **= 1*-* g^p 
subs^byor^orn^ha^atomsasd^dhereinabo™ 

and e^nbered nngs wKh 1 to 4 h«eroatoms 0, .used 5- and*, e^nbered 

«* ^ aror^c dngs are pyHd™, fciophene (atso ^ as ^ 

^e. in do te . d^ndo,, 
indole, benamida^. pyrtaw™. and ftiadteo.. 



25 



30 



WO 98/58947 

PCI7IB98/00873 

-51- 

2 e * press ' on "Prodrug" refers to compounds that are drug precursors 
w*ch Mow.na adminiareton, reteas, th. drug /„ *, * ^ „ 
PMWoflical precis <e.g.. a prodrug or. being brought „ a, physlok)g|ca , 
converted to »e desired dm, forn,. Exempt prod(ugs ^„ 
^corresponding ^ ^. ^ ^ (W(f(0 ^ le ^ 

~* - » ^d. bu, ere no, ,rn»ed to ra(box>lfc ^ 

^uant, v*en „■ is .(CH^OJOX- *ere * is hydrogen, or ^ ^ w 
Car ^ M ^ Wherein the free hydrogen is replaced by (Ct-C«)alcvl 

^^o^, (C ^, matooyta<>w , umJiL^Z 

«*on atoms. Halkoxycarborryloxyjew having from 4 to 7 carbon atoms 1 

*** - 5 * 8 —» 

.toxyo^jarn^,, having from 3 to 9 carbon atoms W 
^xycarb^artno^ ha*g from 4 to ,0 carbon a«ms. 3-phMdy, V 
15 uarnma^u^otac^ ^c r C^J 0(c J^, 

(*«* as MimethyiaminoeBBO. carbamoyKc^yalw. N^CHa- 

„d p^, pyrre^ orrr^r^c^^ 

^ re ^O-pnr«Jru W r^an^ofFc^ l wh^ mef ree 
^"^^subs^^,^,,^ 

HCC^anoy^e^. 
^^-y)^. (C^koxyc^bontfoxymemyi. rHC^Z 
cart,on V |an *»™<hyl, sucdnovl rcj- 1-™ ., ^->»arcoxy 
arvt ,_ la H < c ^>*anoyl. ^amirx.(C,<yalkanoyi, 

arytocety, and c^mnoac* or ^mm^^ ^ ^ 

ofT^'r 0)(0<CrCd * ,,,! " f «* »J from detachment 

rttharrydroxyloflhehemia^ofacarrx^o^ 

R-JTT " "* inVW "° n * ^ ' of 

*^^»^r,«de in the presence o, a base su* as pl^ 
carbons „ an lMrl ^ ^ „ ^ m , > ^ 

<* about 1 to about 24 hours. Mema*.,. the acid is combed 1^ 
aPProp^e a^ as sofcent mBB presence of, c«a W c amount Z££ 
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concentrated sulfuric acid at a temperature f about 20°C to 12CTC, pref rably at 
reflux, for ab ut 1 hour to about 24 hours. Another method is the reaction of the 
aad ,n an inert solvent such as THF, with concomitant removal of the water being 
produced by physical (e.g., Dean Stark trap) or chemica. (e.g.. molecular sieves) 
5 means. 

Prodrugs of this invention where an alcohol function has been derivafeed as 
an ether may be prepared by combining the alcohol with the appropriate alkyl 
brom.de or iodide in the presence of a base such as potassium carbonate in an inert 
solvent such as DMF at a temperature of about 0»C to 100-C for about 1 to about 
10 24 hours. Alkanoylaminomethy. ethers may be obtained by reaction of the alcohol 
wrth a bisKalkanoylamino)methane in the presence of a catalytic amount of acid in 
an .nert solvent such as THF. according to a method described in US 4 997 984 
Alternatively, these compounds may be prepared by the methods described by 
Hoffman et al. in J. Org. Chem. 1994. 59, p. 3530. 
15 Certain of the above defined terms may occur more than once in the above 

formula and upon such occurrence each term shall be defined independently of the 
other. 

The compounds of the instant invention all have at least one asymmetric 
center as noted by the asterisk in the structural Formula I. Additional asymmetric 
20 centers may be present on the molecule depending upon the nature of the various 
substituents on the molecule. Each such asymmetric center wit. produce two optical 
-somers and it is intended that all such optica, isomers, as separated, pure or 
partially purified optica, isomers, racemic mixtures or diastereomeric mixtures 
thereof, be included within the scope of the instant invention. In the case of the 
asymmetric center represented by the asterisk, it has been found that the absolute 
stereochemistry of the more active and thus more preferred isomer is shown in 
Formula IA. This preferred absolute configuration also applies to Formula I. 
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With the R 4 substituent as hydrogen, the spatial configurati n of th asymmetric 
cent r corresponds to that in a D-amino acid. In most cases this is also designated 
an R-configuraBon although this will vary according to the values of R 3 and R 4 used 
in making R- or S-stereochemical assignments. 

The instant compounds are generally isolated in the form of their 
pharmaceutical* acceptable acid addition salts, such as the salts derived from 
using inorganic and organic acids. Examples of such acids are hydrochloric, nitric, 
sulfuric, phosphoric formic, acetic, trifluoroacetic. propionic, maleic. succinic. D- 
tartaric. L-tartaric. malonic, methane sulfonic and the like. In addition, certain 
compounds containing an addic function such as a carboxy can be isolated in the 
form of their inorganic salt in which the counter-ion can be selected from sodium, 
potassium, lithium, calcium, magnesium and the like, as well as from organic bases. 

The pharmaceutically acceptable salts are formed by taking about 1 
equivalent of a compound of Formula I and contacting it with about 1 equivalent of 
the appropriate corresponding add of the salt which is desired. Work-up and 
isolation of the resulting salt is well-known to those of ordinary skin in the art 

The growth hormone releasing compounds of Formula I are useful in vitro as 
unique tools for understanding how growth hormone secretion is regulated at the 
pituitary level. This includes use in the evaluation of many factors thought or known 
to .nfluence growth hormone secretion such as age. sex. nutritional factors, glucose 
amino acids, fatty acids, as well as fasting and non-fasting states. In addition, the 
compounds of this invention can be used in the evaluation of how other hormones 
modify growth hormone releasing activity. For example, it has already been 
established that somatostatin inhibits growth hormone release. 

The compounds of Formula I can be administered to animals, including 
humans, to release growth hormone in vivo. The compounds are useful for treating 
symptoms related to GH ^nry .^mm^ pre- and post-naSTgr^ttToT 
fghjncin£fee ^ciency and improving carcass quality of animals rais ed for meat 
production; inc reasing milk productio7 in j airv cattle: imn.^:... 
synchronization in livestock such as swine. beeTandlairy cattle; improving bone or 
wound healing and improving vital organ function in animals. The compounds of 
the present invention, by inducing endogenous GH secretion, will alter body 
composition and modify other GH-dependent metabolic, immunologic or 
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dev lopmental processes. For example, the compounds of the pres nt invention 
can be giv n t chickens, turkeys, livestock animals (such as sheep, pigs, horses 
cattle, etc.) and companion animals (e.g., dogs). These compounds may also have 
utilrty in aquacu.ture to accelerate growth and improve the percent lean meat In 
addrbon. these compounds can be administered to humans in vivo as a diagnostic 
tool to directly determine whether the pituitary is capable of releasing growth 
hormone. For example, the compounds of Formula I or a pharmaceutically 
acceptable salt or prodrug thereof can be administered in vivo to children and serum 
samples taken before and after such administration can be assayed for growth 
hormone. Comparison of the amounts of growth hormone in each of these samples 
would be a means for directly determining the ability of the patienf s pituitary to 
release growth hormone. 

Accordingly, the present invention includes within its scope pharmaceutical 
compositions comprising, as an active ingredient, at least one of the compounds of 
Formula J or a pharmaceutically acceptable salt or prodrug thereof in association 
wrth a pharmaceutical* acceptable earner. Optionally, the pharmaceutical 
compositions can further comprise an anabolic agent in addition to at least one of 
the compounds of Formula I or a pharmaceutically acceptable salt or prodrug 
thereof, or another compound which exhibits a different activity, e.g., an antibiotic or 
cocad.ostat (e.g., monensin) growth promoter* or an agent to treat osteoporosis or 
wrth other pharmaceutically active materials wherein the combination enhances 
efficacy and minimizes side effects. 

Growth promoting and anabolic agents include, but are not limited to TRH 
PTH. diethylstilbesterol, estrogens, B-agonists. theophylline, anabolic steroids' 
enkephahns, E series prostaglandins, compounds disclosed in U.S. Patent No" 
3,239.345, the disclosure of which is hereby incorporated by reference eg 
zeranol; compounds disclosed in U.S. Patent No. 4.036.979, the disclosure of which 
■s hereby incorporated by reference, e.g., sulbenox; and peptides disclosed in U S 
Patent No. 4.411,890, the disclosure of which is hereby incorporated by reference 

The growth hormone secretagogues of this invention in combination with 
other growth hormone secretagogues such as the growth hormone releasing 
peptides GHRP-6an dJ3HRP.l as describ ed in U.S. Patent No. 4411 890 the 
d.sdosure of which is hereby incorporated by reference, and publications WO 
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89/07110, WO 89/07111 and B-HT920 as we.l as hexarelin and the newly 
d,scovered GHRP-2 as described in WO 93/04081 or growth hormone reieasing 
hormone (GHRH, also designated GRF) and its analogs or growth hormone and its 
analogs or somatomedins including iGF-1 and IGF-2 or alpha-2-adrenergic agonists 
such as clonidine, xylazine, detomidine and medetomidine or serotonin 5HTID 
agomsts such as sumitriptan or agents which inhibit somatostatin or its release such 
as physostigmine and pyridostigmine, are usefu. for increasing the endogenous 
levels of GH in mammals. The combination of a GH secretagogue of this invention 
wrth GRF results in synergistic increases of endogenous growth hormone 
10 As is well known to those skflled in the art, the known and potential uses of 

growth hormone are varied and multitudinous [See "Human Growth Hormone" 
Strobel and Thomas, Pharmacological Reviews. 46, pg. 1.34 (1994)- T Rosen ei 
a« Horn, Res, 1995; 43: pp. 93-99; M. Deg ert) .ad et a... European Journal of 
Endocrinology. 1995. 133: pp.180-188; J. 0. Jorgensen. European Journal of 
.5 Endocrinology, 1994. 130: pp. 224-228; K. C. Copeland et a,., Journal of Clinica, 
Endocnnology and Metabolism. VoL 78 No. 5. pp. 1040-1047; J. a. Aloi et a. 
Journal of Clinical Endocrinology and Metabolism. Vol. 79 No 4 pp 943-949- F 
Cordido et a.., Metab. Clin. Exp., (1995). 44(6), pp. 745-748; K. M. Fairhal, et a." j' 
Endocrine,., (1995), 145(3). pp. 417^26; R.M. Frieboes et a,.. Neuroendocrinology' 
0 (1995). 61(5), pp. 584-589; and M. Uovera et a... Int J. Cancer. (1995). 61(1) pp 
138-141]. Thus, the administration of the compounds of this invention for purposes 
of stimulating the release of endogenous growth hormone can have the same 
effect or uses as growth hormone itself. These varied uses of growth hormone 
may be summarized as follows: stimulating growth hormone release in e,derry 
> humans or companion animals especially dogs. cats, camels and horses; treating 
growth hormone deficient adult humans or other animals especial* dogs cats 
camels and horses; preventing catabolic side effects of glucocorticoids, treating 
osteoporosis, stimulating the immune system, accelerating wound healing 
accete^g bone fracture repair, treating growth retardation, treating congestive 
heart fa,lure as disclosed in PCT publications WO 95/28173 and WO 95728174 (an 
example of a method for assaying growth hormone secretagogues for efficacy in 
gating congestive heart faHure is disclosed m R. Yang et a.., Circulation. Vol 92 
No. 2. p.262. 1995). treating acute r chronic rena, failure or insufficiency; treating 
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Phys, I g,cai short stature including growth horm n deficient children, treating 
Short stature associated with chronic illness, treating obesity, treating growth 
retardation associated with Prader-Willi syndrome and Turner's syndrome- 
accelerating the recovery and reducing hospitalization of bum patients or foHowing 
major surgery such as gastrointestinal surgery; treating intrauterine growth 
retardation, skeletal dysplasia, hypercortsonism and Cushings syndrome; replacing 
growth hormone in stressed patients; treating chondrodysplasias. Noonans 
syndrome, steep disorders. Alzheimer's disease, delayed wound healing, and 
psychosocial deprivation; treating pulmonary dysfunction and ventilator 
dependency; attenuating protein catabofic response after a major operation; treating 
malabsorption syndromes, reducing cachexia and protein loss due to chronic illness 
such as cancer or AIDS; accelerating weight gain and protein accretion in patients 
on TPN (total parenteral nutrition); treating hyperinsulinemia including 
nes,diob.astosis; adjuvant treatment for ovulation induction and to prevent and treat 
gastnc and duodena, ulcers; stimulating thymic development and preventing age- 
"Hated decline of thymic function; adjunctive therapy for patients on chronic 
hemodia,ysis; treating immunosuppressed patients and enhancing antibody 
response following vacanation; improving muscle strength, increasing muscle mass 
motility, maintenance of skin thickness, metabolic homeostasis, renal hemeostasis' 
■nthe frail elder* stimulating osteoblasts, bone remodeling, and cartilage growth- 
gating neurological diseases such as peripheral and drug induced neuropathy' 
Guflian-Barre Syndrome, amyotrophic lateral sclerosis, multiple sclerosis' 
cerebrovascular accidents and demyelinating diseases; and stimulating woo. growth 
in sheep. 

Uses of GH in farm animals raised for meat production such as chickens 
turkeys, sheep, pigs and cattle include stimulation of ore- and post- natal growth' 
enhanced feed efficiency in animate raised for meat production, improved carcass 
qual^ fmcreased muscte to fat ratio, (CampbeH, R. G. et a,.. (1989), J. Anim. Sd 
67 .1265; Dave. D. J., Bane. D. P.. (1990). The Compendium Food Anua. Vol 
2(^117; Holden. P. J.. (1990). Ag^Practice. 11(3, 25; Caus. R., Weibe^ U.. 
(1994, Uvestock Production Science. 37. 245; Roeder. R. et a,., (1994). Growth 
Regulation. 4. 101); increased milk production in dairy cattle (McBride, B W et al 
(1988), Research and Development in Agriculture 5(1). 1; McDowell. G H et al ' 
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(1988), Aust J. Biol. Sci. f 41, 279); improved body composition; modification of 
oth r GH-dependent metabolic (Claus, R. and Weiber, U., (1994), Livestock 
Production Science, 37, 245) and immunologic functions such as enhancing 
antibody response following vaccination or improved developmental processes; and 
5 may have utility in aquaculture to accelerate growth and improve the protein-to-fat 
ratio in fish. 

Preferred uses in companion animals include stimulating endogenous 
growth hormone release in companion animals such as dogs, cats and horses; 
treating disorders of aging (Detenbeck, L C, Jowsey, J., Clinical Orthopedics and 

10 Related Research, July-August 1969, No. 65, pp. 76-80); stimulating thymic 
development and preventing age-related decline of thymic function (Goff, B. L et 
al., Clinical and Experimental Immunology, 1987, 68:3, pp. 580-587; Morrison, W. B. 
et al., Am. J. Vet Res., Jan. 1990, 51:1, pp. 65-70; Roth, J. A. et aL, Am. J. Vet 
Res., 1984, Vol. 45, pp. 1151-1155); preventing age-related decline of thymic 

15 function; preventing age-related dedine in cognition; accelerating wound healing 
(Jacks, T. et aL, Vet Surg. 1996, 25, (5), 430); accelerating bone fracture repair 
(Pandey, S. K, Udupa, K. N.. Indian J. Vet Surg. 1 (2): 73-78, July 1980); 
stimulating osteoblasts, bone remodelling and cartilage growth (Harris, W. H. et al., 
Calc. Tiss. Res., 10, 1972, pp. 1-13; Heaney t R. P. et aL, Calc. Tiss. Res. 10, 1972, 

20 pp. 14-22; Mankin. H. J. et al., J. of Bone and Joint Surgery, Vol. 60-A, #8, Dec. 
1978, pp. 1071-1075); attenuating protein catabolic response after major surgery, 
accelerating recovery from bum injuries and major surgeries such as gastrointestinal 
surgery; stimulating the immune system and enhancing antibody response following 
vaccination; treating congestive heart failure, treating acute or chronic renal failure 

25 or insufficiency, treating obesity; treating growth retardation, skeletal dysplasia and 
osteochondrodysplasias; preventing catabolic side effects of glucocorticoids; 
treating Cushing's syndrome; treating malabsorption syndromes, reducing cachexia 
and protein loss due to chronic illness such as cancer; accelerating weight gain and 
protein accretion in animals receiving total parenteral nutrition; providing adjuvant 

30 treatment for ovulation induction and to prevent gastrointestinal ulcers; improving 
muscle mass, strength and mobility; maintenance of skin thickness, and improving 
vital organ function and metabolic homeostasis. 
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The growth hormone secretogogues of this invention, compounds of 
Formula I, or a pharmaceutical^ acceptable salt or prodrug thereof in combination 
with an alpha-2 adrenergic agonist are useful in promoting GH secretion in humans 
and other animals (See Cella, S. G. et al., Acta Endocrinologies (Copenh.) 1989, 
5 121, pp. 177-184). As such, a combination of a compound of Formula I or a 
pharmaceutical^ acceptable salt or prodrug thereof and an alpha-2 adrenergic 
agonist is useful in the treatment or prevention of frailty associated with aging, 
congestive heart failure and obesity which comprises administering to a human or 
another animal, especially dogs, cats and horses, in need of such treatment a 
10 combination of an alpha-2 adrenergic agonist and a compound of Formula I or a 
pharmaceutical^ acceptable salt or prodrug thereof, defined above. Preferred 
alpha-2 adrenergic agonists include clonidine, which is disclosed in US Patent No. 
3,202,660 the disclosure of which is hereby incorporated by reference, xylazine, 
which is disclosed in US Patent No. 3,235,550 the disclosure of which is hereby 
15 incorporated by reference and medetomidine, which is disclosed in US Patent No. 
4,544,664 the disclosure of which is hereby incorporated by reference. In another 
aspect, this invention provides methods for accelerating bone fracture repair and 
wound healing, attenuating protein catabolic response after a major operation, and 
reducing cachexia and protein loss due to chronic illness, which comprise 
administering to a human or another animal, especially dogs, cats and horses in 
need of such treatment a combination of an alpha-2 adrenergic agonist such as 
clonidine, xylazine or medetomidine and a compound of Formula I or a 
pharmaceutical^ acceptable salt or prodrug thereof. It has been shown that alpha-2 
adrenergic agonists cause release of endogenous growth hormone in human and 
canine subjects (Cella et al., Life Sciences (1984), 34:447-454; Hampshire J, 
Altszuler N., American Journal of Veterinary Research (1981), 42:6, 1073-1076; 
Valcavi et al., Clinical Endocrinology (1988), 29:309-316; Morrison et al., American 
Journal of Veterinary Research (1990), 51:1, 65-70;), and that the co-administration 
of an alpha-2 adrenergic agonist with growth hormone-releasing factor restores 
defective growth hormone secretion in aged dogs (Arce et al., Brain Research 
(1990), 537:359-362; Cella et al., Neuroendocrinology (1993), 57:432-438). 

This invention also relates to a method of treating insulin resistant conditions 
such as Non-Insulin Dependent Diabetes Mellitus (NIDDM) and reduced glycemic 



